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INTRODUCTION 

The rapidfy sweeping oandemic of ischaemic heart 
diseasaa has lead to a search for newer strategies to 
prevent atherosclerosis in its early stages. Because of 
a greater risk of developing premature and accelerated 
coronary atherosclerosis early detection of children 
with familial hyperlipoproteinemia with subsequent 
dietary intervention seems to be an attractive approach* 
Neonatal familial type IX hyperlipoproteinemia may often 
be identified by elevated levels of cord blood cholesterol 
and triglycerides (Giueck et ai# 1971) • 

The cord blood lipid levels are much less 
likely to be influenced by extraneous factor# as 
compared to that in any other period of life. A 
general dissimilarity between the cord blood and maternal 
cholesterol and triglycerides levels has been described 
at the time of parturition suggesting that maternal 
lipids and lipoproteins do not cross the placental 
barrier (Kaplan and Lee# 1965} • However# some evidences 
have been gathered to suggest that ante par turn factors 
such as maternal hypertension# antepartum haemorrhage* 
foetal anoxia or intrapartum compromise such as prolonged 
labour and leaking P/v meconium stained Uqour ajaoii and 
post maturity may be associated with hyperlipidemia 
(fsang et al# 1974# cress et ®l# 1977)* 


2 


It has been suggested that hyperlipoproteinemia 
can tom diagnosed at birth by elevated levels of umbilical 
cord cholesterol# although opinions to 'the contrary have 
been offered and babies with elevated cholesterol at 
birth had values distributed through normal range whan 
re-examined at one year age (Dermandy et al# 1972), 

Zn small for date babies with intrauterine 
malnutrition - which favours adipose tissue breakdown 
liberating free fatty acids# the portion of free fatty 
acids which escapes oxidation for energy is converted 
in the liver into triglyceride# resulting Into rise in 
blood triglyceride levels. Pull term babies on the 
contrary are in receipt of ready placental supply of 
nutrients so there is little need of lioolysi* in utero 
(Her Idas et al* 1984) • preterm delivery is not a normal 
physiological phenomenon and it involves some amount of 
•tress to fetus which may or may not be manifest 
cl inicall^Kumar et al# 1989) • stress in any form has 
been shown to raise serum triglyceride levels (cress 
and shelter# 1977) * 

The assessment for hyperlipidemia can torn done 
by serum cholesterol# serum triglyceride# serum lipo- 
protein and serum free fatty acid assays# Lipoprotein 
electrophoresis is not useful as a screening tool as it 
Is only semiquantitetive. h complete quantitation of 
lipoprotein by uitr a-centr i fug ation is not usually 
accessible and is quite expensive (Kwiterovich# 1992) • 
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hunt density lipoprotein cholesterol estimation though 
cmre sensitive is only oossibl® at highly specialised 
centres. ’Therefore* sirTOle cholesterol and triglycerides 
estimation is still retained as preliminary screening 
tests* and it is possible that quantitation of cord 
blood cholesterol and triglycerides might provide a 
rapid* easily available and inexpensive measures that 
could be used prospectively to forecast hyperlipidemia 
and atherogenic problems* and retrospectively might 
provide a means of reviewing maternofetal factors that 
could have contributed to fetal stress. 






Lipid# are a heterogenous group of compound® 
related either actually or notentlally to fatty acid®* 
They have the property of being relatively water 
insoluble and soluble in non polar solvents such as 
ether, chloroform and bensene. 

Lipids ar® important, because of their high 
energy value, importance of fat soluble vitamins and 
fatty acids, and because of thermal insulation providad 
by them* 

Bloor (1969) has classified lipid® into simpl® , 
compound and derived lipids* simple lipids are asters 
of fatty acids with various alcohols. They include fats 
(cholesterol, triglycerides) and waxes* Compound lipid* 
are ester® of fatty acids containing groups in addition 
to an alcohol and a fatty acid. They Include phospho** 
lipids, cerebroside and other compound lipids* Derived 
lipids ar® substances derived from the above mentioned 
groups by hydrolysis. They include fatty acids 
(saturated and unsaturated), glycerols and steroid*. 



Cholesterol is a complex monohydric secondary 


alcohol, stabl* whit® crystalline substance, insoluble 
in water but readily soluble in non polar solvents* 
Chemically the basic structure consists of 37 cartoon 
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ifctom ring* referred to as eye lopent nnoperhydrophenan- 
Xt is wide ly distributed in all cells of 
the body, Thu total cholesterol content of the body is 
about 200 mg/kg of body weight (Bell et *i» 1972) * Two 
thirds of cholesterol in blood is found in esterifiwd 
form, while one third is present as free cholesterol. 
(Fredrickson, at el, 1967) * Cholesterol is only present 
in foods of animal origin* Greeter part of it is 
produced in the body by synthesis which takes piece in 
liver, adrenal cortex, skin, intestines and tastes. 

CHOl&fiHgSROb METABOLISM 

Most of tissue primarily of skin and intestine 
have the capacity to synthesize cholesteroKsrere et el, 

ts 

1950) * The rate of cholesterol synthesis/ high in liver, 
intestine and skin and accounts for as much as 90*4 of 
total body cholesterol production, while It is low in 
other body tissues* 

Dietary cholesterol is absorbed in intestine in 
company with other lipids and is incorporated in chylo- 
microns and very low density lipoproteins {VLDL), 80-90% 
of cholesterol absorbed undergoes esterification, which 
may take piece in intestinal mucosa* Chylomicrons 
deliver their cholesterol to liver from where it is 
transported to plasma in the form of vldl which ultimately 
changes to low density lipoproteins <LDL) (Conner, 1979). 


m&t of the plasraa cholesterol is esterlfied and is 
present in LDL (75-80*) which is converted to VLDL by 
progressive reduction of lipoproteins and change in 
apoproteins. 


PLASMA TR IG LVCK R I DE AND CHOLESTEROL TRANSPORT 

Ultimately LDL is taken up and broken down 
by extrahepatic parenchymal tissues and cholesterol ie 
delivered to cells* 

Sequence of events proposed are that cells 
possess surface receotors which especially bind LDL, 

This interaction between the LDL and its specific 
receptor results in delivery of lipoprotein to ceil 
interior where both proteins and cholesterol ester are 
hydrolysed by acid hydrolysis (Brown and Goldstein* 1976) * 
Cellular cholesterol synthesis is influenced by the lipid 
composition of the medium* The main enzyme in this 
process is *3 hydroxy 3 methyl glutary 1 coenayme - A 
reductase** which can be induced by cholesterol 
deprivation# 


. it occurs mainly by a pathways one being conver- 
sion to bile acid and its excretion while the other being 
excretion of neutral sterol in faeces. Liver is the main 
organ for cholesterol disposal# Before elimination# 
cholesterol must enter liver and be excreted in bile 
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*ither m cholesterol or cholic acid. Loss through 
urine is negligible# • 

TAiaLSTCEKlDES 

Triglycerides (TriaeylglycerolsI are eaters of 
fatty acid# and glycerol. Human adipose tissue consist# 
chiefly of triacylglyeerols regardless of anatomical 
location. Triglycerides form the largest portion of 
dietary fat# 

.METABOLISM 

triglyceride metabolism is said to have two 
pathways namely exogenous and endogenous pathway# 


exogenous. Patha#3L.of^Ei^asfig^a. Ja&afesMtS 
I Fredrickson «t al# 1767) • 

in adults 1-2 gm/kg of triglycerides are ingested 
daily (Henry# 1977) . From the Intestinal mucosa they are 
largely absorbed as chylomicrons and reach the blood 
through thoracic duet. These chylomicrons are taken to 
adipose tissue and skeletal muscles# and then triglycerides 
are hydrolysed, there to release free fatty acids and mono- 
glycerides. Free fatty aeids are either re-esterified 
and stored in the adipose tissue and skeletal muscles or 
oxidised (Havel, 1961). 


SPdoo.nmm P»th»»v of grlulYceridt wtpfrpUgffl 

Endogenous hyperlipidemia perhaps first became 
« distinctly recognisable phenomenon# when watkin at al 
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(1950) noted that fat fro* high carbohydrate diet 
increased the triglyceride concentration* 

Liver is considered m the major site for 
endogenous triglyceride metabolism (Havel# 1962 and 
Goldstein# 1961)* Mi important source of fatty acids 
needed for triglyceride synthesis is the plasma free 
fatty acid, the flux of the free fatty acids into the 
liver# heart# and skeletal muscles, is governed by their 
rate of release from adipose tissue. Any factor that 
increases llpolyais or decreases glycerol esterification 
in the adipose tissue causes outpouring of free fatty acid 
(Steinberg and Vaughan# 1965). Much of this free fatty 
acids is removed by liver and excess beyond shat it can 
use or store is resynthesised into glycerides and 
resecreted as VLDt (Havel# 1957). VLDL is the chief 
triglyceride binding lipoprotein present in the plasma. 
VLS>L particles carry 5-10 times triglycerides than 
cholesterol esters. 

kmmrnm 

These are globulin particles of high molecular 
weight and transport non polar lipids (Cholesterol and 
triglycerides) through plasma. Each lipoprotein particles 
contains a non polar core# comprising of triglycerides 
and cholesterol in varying proportions, surrounding tho 
core Is a polar surface coat of phospholipids that stabi- 
lise the lipoprotein particles# so that is can remain 
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insoluble in the plasma* Surface coat consists of phospho- 
lipids# ester i fled cholesterol and apoproteins# The pro- jj 

portions of these lipids and protein* however# differ i 

1 

greatly resulting in difference* in phy s iochemic a 1 proper- j 

ties which permit their separation (Cbaifc a# 1978) « 

aoydd Jfobbe and Schefctiar <1967) have f 

j 

classified lipoproteins into 4 major classes that are j 

normally present In the plasma# j 


CLASSES OP LIPOPROTEINS 



Chylomicron VLDL 

JJXU 

mh 

specific Gravity 

0.94-0,98 

0.98 - 

1,006- 

1 # 063— 


1.006 

1.063 

1*21 

Approx* diameter <A°) 

800-5000 

300-800 

180- 28 

50-120 

Molecular weight 

4 x 10*® 

6 x 10* 

2 x 10* 

2xl0 S 

Chemical composition (%) 




Triglyceride 

85 

50 

11 

8 

cholesterol 

2 

7 

8 

3 

Esterified cholesterol 

5 

12 

37 

14 

UEFA 

- 

2 

1 

3 

phospholipids 

6 

18 

22 

22 

proteins 

2 

10 

21 

50 

Apoprotein# 

*1 # ^2* 

B#C 1 #C 2 

B ■ 

0 


c %* c 2* C 3 

c 3# 1 




(from Boyd# Nobke and schettie* # 196?)* 
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WY LLu LXPCPROTglga (VLDL) | 

It is heterogenous group of law* molecules | 

rich in triglycerides. It also contains free cholesterol ! 

! 

i 

cholesterol ester, and phospholipids, The main source of J 

i 

VLDL is liver, howev ;r# it is also produced in the gut in \ 

nascent form. It is ia vehicle for transport of j 

triglycerides from liver to extrahepatic tissue*, jj 

. . I 

Intestinal VLDL differs from hepatic VLDL by 
apoprotein c# which is not synthesised in the intestine 'j 

ceils* Nascent VLDL is rapidly converted to mature form 

I 

by acquiring apoprotein c from HDL, VLDL of hepatic 
origin contains triglyceride of endogenous origin* Normal 
life span of vldl in plasma is about 6-12 hours, confer* 
slon of vldl to LDL involves a very substantial remodelling 
of the large particles in which all components other than 
the beta apoprotein are lost to a lesser or greater extent* 

VLDL transformation appears to be attributable mainly to 
lipoprotein lipase rather hepatic lip®#©* 


LOW DENSITY LIPOPROTEINS (LDL). 

Most of plasma WL is derived from catabolism 
of VLDL, much of which occurs within the intravascular 
compartment* Particles remaining after the intravascular 
catabolism of VLDL and chylomicrons are enriched in 
aproproteia beta and cholesterol ester. The direct contri- 
bution of chylomicrons to circulating LDL Is uncertain# 

LDL is also formed as a result of reaction between liver 
and chylomicron r emnan ts. 
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Gar e of LDL is almost: entirely of cholesterol 
eater and surface coat contains only apoprqein beta* /.bout 
3/4 of total serum cholesterol is within LDL particles* 

Liver has long been assumed to be involved in 
LDL uptake and metabolism* Mach of LDL uptake by liver la 
of axtxahepatic origin* The liver may possess high 
affinity receptor for ldl, though this tissue does not 
take up the cholesterol of LDL nearly as effectively aa it 
does the cholesterol from the chylomicron remnants. 

The mein function of ldl is to supply choles- 
terol to a variety of extrahepatic parenchymatous cells 
such as adrenal cortical calls* muscle cells* lymphocytes 
and renal cells* These cells have ldl receptors# 

LDL receptors regulate the ldl catabolism and 
cholesterol synthesis. Humber of surface receptors for 
LDL depends upon its cholesterol requirements. 

They are lipid fraction complexes defined by 
floatation in ultracentrifuge between density 1*063 and 
1*21 gm/ml, due to presence of major protein constituents 
(Ape-protein A^ 6 Kfi and by alphamigration on ciactro- 
pttoresis* 

The bulk of hdl masses appear to arise from 
interaction of precursor particles (nascent hdl) secreted 
by the liver and intestines with lipids and proteins 
released during the catabolism of triglyceride rich 
lipoproteins* A portion of hdl also arises from transfer 
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and uptake of lipid particularly free cholesterol from 
cell mentor anas* 

The major function of H DL appears to be a 
direct role in the centripetal transport of cholesterol 
from peripheral tissues to liver {C lores et# 1968) and In 
direct role in facilitating triglyceride transport by 
transferring aporpoteln c to vldl and chylomicron* 

METABOLISM IM gfcTUS 

Before birth the fetus utilizes carbohydrates 
as the major fuel for energy production* This correlates 
well with the observation that the respiratory quotient 
(K#G*) in fetus and at birth is one {James# 1972)* In 
utsro transfer of glucose occur# through placenta* The 
fetal glucose concentration fo Howes the maternal closely# 
although it is generally somewhat lower* Hie net transfer 
As towards fetal side* Free fatty acids have been shown 
to cross placenta but there is little or no transfer from 
mother to fetus of cholesterol# triglycerides or phospho- 
lipids {Forfar and Arnell# 1984)* The synthesis of lipids 
in fetus proceed from glucose and fatty acid precursors An 
swirly stages of gestation# and lipid content in fetus 
increase to 300 fold from first month to ninth month of 
gestation (Roux «t al# 1974) * After birth with cutting 
off of the nutrients from the maternal circulation# and 
before milk feeding is started the newborn has to depend 
on its own endogenous sources of nutrient# for survival* 




i 
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Ai* the carbohydrate (glycoaan) store* of body are meagre 
and protein metabolism can account for only a fraction 
of the total energy requirements# body lipid* become a 
major source of energy for the newly born infant* Increased 
mobilisation of lipids from the stores and increased 
lipo lysis in the immediate post natal period leads to a 
rise in the levels of total lipids# cholesterol# phospho- 
lipids and free fatty acids (Brown et al# 1939# Van 
Duyne# 1959# persson# 1956 and Christensen# 1974). The 
mechanism for the oxidation of fatty acids rapidly 
increases in activity after birth (Forfar* Arneil# 1984) . 

However# information on this aspect of lipid 
metabolism is meagre in the case of prematures and 
newborns with intrauterine growth retardation# as is 
evident from a brief review of the proceedings so far 


on this aspect* 

It was some 78 years ago when cord blood lipids 
were measured for the first time by Hermann and Neumann 
(1912) when they performed a study on 30 normal deliveries 
and recorded the maternal and cord blood cholesterol 
levels with the aim to find out the normal values and any 
relationship between the two values* They observed that 
the. cord blood cholesterol (62 mg/dl) values were 
considerably lower in comparison to their maternal 
counterpart (mean value 264 mg/dl)* 

gyorgy (1924) observed 6 cases and recorded the 
cord blood cholesterol and lipid phosphorous values and 

: ■ 
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compared them with the maternal serum counterpart* • He 
chose 4 normal full term healthy deliveries which formed 

hi* study group* He observed that the mean values of 
eerum cholesterol in cord and maternal blood were 69 mg/dl 
and Z55 mg/dl* While those of lipid phosphorous were 
3*8 mg/dl and 9*3 mg/dl respectively* These results 
showed that the observed values of cord blood cholesterol 
were comparable with those observed earlier and at the 
same time were less in comparison to maternal serum values 
this finding also supported those by earlier workers* The 
serum lipid phosphorous values in cord blood were less in 
comparison to maternal serum lipid phosphorous values* 

Gordon and Cohn (1928} conducted a study on 16 
full term normally deliverer, cases to. record their cord 
blood cholesterol levels and lipid phosphorous levels* 

They observed that the mean cord cholesterol values were 
89 mg/dl which were slightly higher than those recorded 
by earlier workers# while the mean cord lipid phosphorous 
values were 4*1 mg/dl which were comparable to those 
observed by other workers* Here the aim was to establish 
the normal value and no correlation with maternal values 
was considered* 

Sperry (1938) observed cholesterol values In 
cord blood of 7 neonates and found that the mean values 
were 81 mg/dl which ware in close approximation to those 
obtained earlier* 
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Sadowsky at al Cl §47) par formed a study on 14 
Israeli neonates who were delivered normally and observed 
the cord and maternal cholesterol values. In their study# 
they found the mean cord blood cholesterol value to be 
107 mg/dl which was higher than those observed by earlier 
workers* while the maternal mean blood cholesterol values 
were 262 mg/dl which were comparable to earlier obtained 
values, 

Rafstedt efc al (1954) studied 32 neonates to 
observe the cord blood cholesterol and lipid phosphorous 
values. The mean cord blood cholesterol value was 
observed to be 67 mg/dl which was consistent with other 
Observations# while the mean lipid phosphorous values 
wars 4,8 mg/dl which also was in close proximity to those 
obtained by other workers. In their study Rafstedt *t al 
reported that cord plasma lipid concentrations were the 
same in low birth weight babies as compared to those of 
normal birth weight but this data was limited to choles- 
terol and total lipid concentrations# and the low birth 
weight babies were not subdivided into preterm and small 
for date groups, 

Puss et al <1954) have determined lipoprotein* 
cholesterol and phospholipid content in mothers and their 
newborn Infants. They recorded mean cord blood choles- 
terol values as 68 mg/dl while the mean maternal values 
were 282 mg/dl. These values correlated well with these 
observed in the past* 
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Brown at «1 (1959) performed a study on 50 
neonates and their mothers to determine normal values of 
various serum components including proteins# lipoproteins 
and lipids at birth and their relation with corresponding 
maternal values* The maternal venous blood samples were 
collected during I stage of labour and cord blood 
samples were collected just after birth* The mothers 
chosen underwent normal full term labour* The protein 
levels in maternal blood were 6*32^0*52gm8(# 2*27 jP* 33 gm% 
for total and albumin respectively and were 6.13&0.64 gw* 
and 3*05^0*45 gaot respectively in the cord blood samples 
for the seme* The maternal values were 1104j;l72 mg%# 

257&71 rag%# ©474176 mg* and 273^52 mg* for total lipids# 
lipoprotein lipids# betalipoprotein lipids# and choles- 
terol respectively# while they were 371475 »g%# 147^40 mg%# 
224*41 mg* and 82417 mg* respectively for the same in 
cord blood samples* These findings agreed closely with 
those of Bafstedt et al ( 1954 ) and Russ at al (If 54) * 

Brody and Carlson ( 1962 ) included 52 Swedish 
cases in their study and observed the cord blood choles- 
terol# triglyceride and lipid phosphorous values* They 
included full term deliveries in their study. Their aims 
were to observe the normal cord blood cholesterol value 
end its relation with those observed In past as well as to 
observed the normal value of cord blood triglyceride 
levels* The mean cord blood cholesterol level observed 
by these authors was 66 mg/dl# cord triglyceride level 


•h'* * * 1 
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was 34 mg/di (0.38 ra raol/i) and lipid phosphorous leva! 
was 4.2 mg/dl. r ihe levels of cholesterol and lipid 
phosphorous were in proportion to previous recording*. 

The observations of Kleeberg and Follshuk 
(1943) of 129 cases have revealed mean cord and maternal 
blood cholesterol value of 66 rag/dl and 261 mg/dl 
respectively, loth these observations have been a 
confirmation of the past recordings. In fact it was 
the largest study till date, but it did not consider 
gestational age or birth weight as the further differe- 
ntiating criteria. 

Kaplan and Lee (1965) undertook a study on 
96 eases and collected maternal and cord blood samples 
from 56 unselectad pregnancy cases, at the time of 
delivery. Later infants blood sample was also collected 
and Cholesterol, triglycerides, and lipid phosphorous 
mere estimated. 

the mean cholesterol concentration was 95*18 
mg/dl in cord blood and 264*56 mg/dl in maternal blood, 
mean triglyceride concentration was 34*14 mg/dl in cord 
blood and 159*54 in maternal blood, while mean lipid 
phosphorous value was 5. 3*1.0 mg/dl in cord blood and 
12,9*2,4 mg/dl in maternal blood, 

this study confirmed the finding of Brody sod 
Carlson (1962) that the concentration of serum trigly- 
cerides is quite low in the cord blood and newborn. 
Employing a method similar to theirs for the estimation 
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of thin constituent# it was found that the level of 
triglyceride was same in both studies while there wee a 
significant difference in the cholesterol level*# the 
mean cholesterol level in cord blood was 95 n*g% in 
contrast to 67 mg/dl and 66 mg/dl as observed in studies 
by Rafstedt et al (1954) and Brody and Carlson (1962). 

This study also demonstrated that cord blood 
triglycerides were lower in cord blood in comparison to 
maternal values. She authors had ascribed the differences 
In the maternal and cord blood lipid values to failure of 
lipids to pass through the placental barrier. They also 
considered differences in fetal and adult metabolism to 
be responsible for the same# or perhaps the quiescent 
state of fat utilisation in the fetus and the absence of 
a need for fat mobilisation may also be responsible for 
low serum triglyceride concentration in the c ord blood 
samples* 

Darmandy et al ( 1972 ) worked on 302 cases and 
conducted a prospective study of serum lipids in infants 
throughout first year of life* The purpose of the study 
was to establish the relationship between cord serum 
cholesterol levels and the values subsequently achieved 
la Individual babies# to determine whether a diagnosis 
of hypercholesterolemia could be wade with certainty 
during the first year of life. In addition normal values 
for this period were also obtained. Cord blood was 
obtained from 302 full term babies* just after birth* 
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Later blood samples vara collected by capillary puncture 
from heel or finger at 1 week# 6 weeks# 4 months# 8 months 
and 1 year of age and cholesterol values were estimated. 

The mean cholesterol values observed by these 
workers were 78423 mg/dl, 155431 mg/di# 155431 mg/dl# 
184+36 mg/dl, 195*37 mg/dl# 191+36 mg/dl In cord blood, 
at 1 week# 6 weeks# 4 months# 8 months and 1 year of age 
respectively# Only one case had cord cholesterol value 
of more than 100 mg/dl. The values for females were on 
a higher side than male®. Out of 274 cases studied at 
1 year ago# 24 had cholesterol values of more than 240 
mg/dl# out of which 23 cases had positive family history 
of hypercholesterolemia* The workers suggested that 
cholesterol values at 1 year age were a more reliable 
indicator of familial hyperlipidemia in comparison to 
cord cholesterol values# 

Posforooke #t al (1973) conducted a study to 
elucidate the effects of gestational age and nutritional 
statu* on the concentration end composition of cord blood 
lipids# ao as t o obtain the evidence concerning intra- 
uterine fat metabolism* Plasma lipid concentration and 
fatty acid ccwposition were determined in the cord 
blood of three groups of babies# The first group was of 
low birth weight preterm babies# the second group incl- 
uded foil term low birth weight babies and the -third 
group (reference group) included full term normal weigh* 
babies* 
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f 2hm values of cord blood cholesterol derived 
at this study were 96,3^.18,7 mg/d l for preterm (less then 
3? weeks), 97.2431,5 rag/di for term babies (37,41 weeks) 
and 82,4422.9 mg/dl for light for date babies C 37-41 weeks) 
while at the same time the cord blood triglyceride levels 
were 19,847,8 mg/dl, 29,6412,0 mg/di and 45.44,28,2 rag/dl 
respectively in the above mention®? groups. The total 
concentration of cholesterol did not vary much between 
these groups* Triglyceride levels were higher in the 
term and was highest in the light for date babies. There 
was a significant correlation between the triglyceride 
concentration of the appropriate weight babies and gesta- 
tional age, but inspection of individual values showed 
that the concentration varied little before 37 weeks and 
then increased substantially in babies born after 37 
weeks of gestation. Triglyceride concentration in the 
•light for date* group were higher than in the appropriate 
weight babies, it was also Observed that in babies 
delivered beyond 28 weeks of gestational age* the 
cholesterol concentration were net related to gestational 
age or nutritional status, 

The lower triglyceride concentration in the . 
preterm infant reflected lesser importance of fat 
metabolism earlier in pregnancy and as deposition of forts, 
in adipose tissue took place mainly lt» the last month of 
pregnaney* The higher triglyceride concentration in the 
light for date infants were compared by authors to those 
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found in maresmlc children duo to malnutrition developing 
post natal iy. Tha authors related them with mobilisation 
of intrauterine fetal adipose stores in response to 
intrauterine malnutrition, 

®sang et al <1974} focussed their attention 
on neonate* found to have elevated cord triglyceride 
levels during a survey of 2000 consecutive unselected 
live births, 

They selected 00 infsnts by choleseterol 
screening programme using parental cholesterol trigly- 
cerlde values and judging them against the normal ones 
as suggested by Fredrickson and Levy <1972)* Factors 
such as maternal hypertension, diabetes# prolonged labour# 
prolonged rupture of membranes# malpresentation# gesta- 
tional age, post term delivery# low Agger score were not 
considered while selecting the cases, 

57 infants were selected in another group in 
Which one of the parents had hypertriglyceridemia with 
normal to slightly elevated cholesterol levels, The 
above mentioned materno fetal factors were not considered 
■while selecting the case** This group was used as s 
second control in addition to- former group of infants# 
se it represented a group with some genetic potential 
for eventual development of hypertriglyceridemia* 

lb the distribution curve the 95th percentile 
value for cord triglyceride we*, determined as 70 wg/dl 
and this was taken as a cut off between normal and 
elevated levels* 



In 60 neonates born to parents with normal 
cholesterol and triglyceride values# mean cord blood 
triglyceride levels were 36413 rag/dl with m range from 
3-95 mg/dl* In 57 neonates born to parents where one of 
them had hypertriglyceridemia# the mean cord triglyceride 
levels were 37+19 mg/dl* Both the above mentioned 
control groups had values comparable with each other. 

In 2000 consecutive live births# 56 neonates had 
cord triglyceride levels more than 70 mg/dl (cut off point) 
mean value being 111+33 mg/dl# and the range being 71 to 
218 mg/dl* 46 normal neonates with cord triglyceride levels 
less than 70 mg/dl* mean values 30+16 mg/dl and range 
1-70 mg/dl# were selected as controls* These two groups 
were estimated against materno fetal factors# and cord 
triglyceride levels were observed to be related with 
perinatal stress factors. 

In the group of hypertriglyceridemic neonates 
(56 cases) 3634 {20/66} cases had maternal hypertension, 

21% (12/56) casts had prolonged labour# 21% (12/56) had 
cord around neck# *3% (25/56) had meconium stained 
amolotic fluid# 54% (30/56) were post term deliveries end 
3694(20/56) had decreased 1 minute Apgar score while in 
the control group (46 cases) the incidence of the above 
mentioned perinatal stress factors was 4.3%<2/46), 0% 
0(0/46)# 2«2%(l/46># 1M5/46)# 6*5%<3/46)# mod 2.2% 

(1/46) respectively* Iher* was no association between 
■triglyceride levels and maternal diabetes, prolonged 



rupture of membranes, casssareaa section, abnormal presen- 
tations, sex of child, low birth weight for gestation 
(.small for date), there was a linear relationship between 
t">tal number of significant perinatal factors and cord 
triglyceride levels, there was also an inverse relation* 
ship between cord blood triglyceride levels in 102 neonates 
(56 cases and 4-6 controls) and one minute Apgar score, 
the authors suggested that stress in utero or 
birth canal, or anoxia may lead to early mobilization and 
depletion of glycogen stores and an early conversion to 
oxidation of fats, there by causing hypertriglyceridemia 
in neonates affects 1 with perinatal factors leading to 
stress, ill® authors suggested cord blood hypertriglyceride* 
mi® as a useful indicator of antepartum or intrapartum 
fetal stress or compromise* 

Desai et al (1977) studied and analysed 113 full 
term newborns, delivered by normal labour following uncom- 
plicated pregnancy. The mean birth weight was 2800 gm 
with a range of 2500 to 3600 gm* The cord cholesterol 
values ranged between- 35-128 mg/dl and phospholipids 
between 58-160 rag/dl, while the mean values were 79-^17 
mg/di , 62421 rag/dl and 95^1 7 mg/dl respectively. 

The levels of cholesterol in this study were in 


agreement with previous recordings while the level of 
triglycerides observed in this study was higher than 
those obtained earlier by ’western authors# 
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Cress et ai (1977) observed 275 neonates for 
cord blood cholesterol and triglyceride levels and noted 
cord blood cholesterol level as 70+17 ing/dl with a range 
of 30-153 rag/dl# The 95th percentile value was lOSmg/dl. 

' ear* cord blood triglyceride levels were 33^26 mg/dl*with 
range of 5-192 sag/dl* !®se 95th percentile value for 
cord blood triglyceride was 77 jag/dl* They observed that 
out of 22 neonates whose cord blood lipid values exceeded 
the 95th percentile values# 9 had hypercho las terolemia 
and 13 had hypertriglyceridemia# Pour neonates had 
elevated values both cholesterol and triglyceride range 
103-120 utg/dl and 68-137 mg/dl respectively. 

Hone of the 275 neonatal sera had demonstrable 
amounts of IgA antibody# indicating that there was no 
maternal contribution to the c ord blood samples# 

Post term delivery ( 741 weeks) was seen in 
20% (3/15) of newborn with increased cholesterol levels 
16%<3/19) of neonates with increased triglyceride level 
and 8% (5/65) of neonates with normal values* 

One minute Apgar score of 6 or less was seen 
in 7% (1/15) of cases with hypercholesterolemia and 
3754(7/19) of neonates with hypertriglyceridemia. 

Resuscitation was required in 2G%(3/15) of 
hypercholesterolemia neonates# and in 2154(4/19) of 
hypertriglyceridemia neonates# as compared with 12% 

(8/65) of normal controls* 

prolonged labour € 7*5 hours) was observed la 
13%(2/15$ of Infants with elevated eholesefcerol levels 
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and in 1154(2/19) of infants with high triglyceride levels 
as compared with 9 % (6/65,4) of normal infants* 

Maternal hypertension was present in mothers of 
754(1/15) of hypercholesterolemia infanta* and 23 % ( 4 / 19 ) 
of hypertr lg lycer i deraic neonates as compared to 1.5% 

(1/65) of mothers of normal! pldemic infants* 

In this study it was seen that high cord blood 
cholesterol or triglyceride values were associated with 
maternal fetal problems related with unfavourable intre- 
uterine environment# fetal distress# fetal anoxia# Therm 
was a significant correlation between post term delivery 
and hy percholes tero iemic neonates and low Apgar scores 
along with maternal hypertension were more associated with 
hypertriglyceridemia. Low cord blood lipid levels were 
seen after an uneventful pregnancy# with the Apgar scores 
greater than 8. 

The authors stated that during birth newborn 
entered from a warm intrauterine envlronemtn to unpleasant 
cool atmosphere and during this period of adjustment the 
energy requirements were provided by utilisation of 
carbohydrate and fat stores, the pituitary adrenocortical 
axis was supposed to be capable of stimulating fetal 
lipogenesis et term# and during stress of delivery 
catecholamines elicited an immesiate response oh adipose 
tissue* Neonatal stress associated with matemofetal 
perinatal problems especially maternal hypertension post 
term delivery* Low Apgar score were related to elevated 
cord blood cholesterol and triglyceride levels* 



Brakash at al <1980) studied SO newborn* for 
serial estimation of fra* fatty acids. Thay included 
cases where the delivery was normal vaginal and mothers 
were sure of their first day of last menstrual period 
(LHP), later on# the gestational age was also assessed 
postnetally fay Dubowits *s method. They classified SO 
neonates Into 3 groups on the basis of gestational age 
and birth weight# as follows t- control groups of full ' 
term appropriate for date babies $ email for gestational 
age group who were full tana and weighed less than 2000 gras 
and p»e term group who were born before 37 weeks of 
gestational age* 

They observed the maternal values to be higher in 
all of above mentioned 3 groups than cord blood values. 

The cord blood levels of free fatty acids were higher 
(mean value 8.40+0*14 m eq/U in small for gestational age 
group* than control (mean value 0,38+0*12 m Eg/l) and pre 
term group (mean value 0*35^*12 n Eq/1) • This difference 
was not significant (p ?0.05) * However* significantly low 
values were observed in pre term babies in comparison to 
control group (p £0*01) at 3 hours of age* 

The free fatty acid levels at various gesta- 
tional ages were as follows# upto 32 weeks* the cord blood 
levels were significantly lower (0, 28^0. 08 m EqA) in 
comparison to 33-38 weeks {0.35+0*07 m Bq/l) <p ^,0*05) * 
After m weeks levels did mot differ*- significantly* 
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The nuthore expressed that the early rise in 
free fatty acid levels after birth was due to iipolysia 
and release of free fatty acid from adipose tissue during 
course of utilisation for energy purposes* 

A study was carried out on 57 neonates for cord 
blood lipid profile by sharraa et al {1983). They divided 
the 57 cases into 3 groups on the basis of gestational 
age and birth weight* Hi® first group included normal 
term appropriate for gestational age newborns ( 31 ) # the 
second group included full term small for gestational age 
infants {12 ) and the third group included pro term appro- 
priate for gestational age infants (14), The classifica- 
tion was done according to Lubschenco et al (1983), The 
total lipids* cholesterol and free fatty acids in cord 
blood were estimated, 

The cord cholesterol levels in normal full term 
small for date and pre term were 74*17 mg/dl, 64*8*12,3 
mg/dl and ©4*13 mg/dl respectively while the cord blood 
phospholipid values were Ii2*3«,3 mg/dl* 101*6*30 mg/dl* 
and 130411 mg/dl respectively in above mentioned groups* 
The free fatty acid levels In cord blood were 0,38*0,03 
is mol/l, 0*3®*p#06 * maX/t end 0*2§j$)*08 » m»l/X in 
normal full tea* small for date and pre term groups 
respectively* 

The levels of various lipid fractions in cord 
blood were/ to be lower in small for gestational age group 
(second group) and pre teas group (third group) as 
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compared to healthy full term neonates (first group) and 
the difference was statistically significant only with 
free fatty acid levels (p £0*001)* and attributed this to 
lower fat stores in small for gestational sge infants in 
comparison to full term healthy neonates* The lower values 
In pre term infants were attributed probably to a possible 
quantitative or qualitative deficiency of the enstyme lipo- 
protein lipase, which was responsible for release of free 
fatty acid from neutral fats (triglycerides) • The lower 
levels of enzyme have also been reported by sigmura et 
al (1974) and Praieash et al (1980) • 

Haridas and ^oharya (1984) conducted a study on 
180 newborns and their mothers, who belonged to low socio- 
economic strata* This study consisted of determination of 
cholesterol and triglyceride values in • cord blood and 
serum on 2nd, 3rd, 4th and 5th day in normal full term# 
preterm, and low birth weight babies along with maternal 
blood values* 

mm mean cord blood triglyceride values were 
45*13.8 mg/dl (range 20-89 mg/d l), 59*22,3 mg/di (range 
24-119 m/dlU and 56116.1 m/d 1 (range 22-95 mg/dl) in 
normal full tens, preterm infants and small for date 
babies respectively. The triglyceride values were 157* 

48.9 mg/dl (range 65-317 mg/dl), 135*26.2 mg/dl (range 
87-190 mg/dl) and 114*41.2 mg/dl (range 71-343 mg/dl) 
respectively in mothers of above motioned group infants. 

The mean cholesterol values were 90*17.7 mg/dl. 
(range $5-12$ mg/dl). 95*20.2 mg/dl (range 42-130 mg/dl) 


9 



and 91420,2 mg/dl (range 42-122 mg/d l ) in cord blood of 
normal full term, preterm and email for date infants, while 
they were 230^34.9 mg/dl (range 120-330 mg/dl), 228437,# 
■mg/dl (range 143-292 mg/dl) and 233432.8 mg/d 1 (rang® 
187-320 rag/dl) respectively in the mothers of the above 
mentioned infant groups. 

The mean triglyceride values were 654.13,8 mg/dl 
and 89417,1 mg/d l in normal full term infants on 2nd/3rd 
and 4th/5th day respectively. These values were 72+1 #, 3 
mg/d l and 95417,1 mg/d l in preterm infants on above 
mentioned days respectively. The levels were 744.15,3 
mg/dl and 93.416.4 mg/dl in small for date babies on the 
above mentioned days respectively. The cholesterol levels 
were 124+9,6 mg/dl, 156+9,6 mg/dl in normal full term, 
119+11.6 mg/dl and 143+8,7 mg/dl in ore terra, and 12 24.7,2 
mg/dl and 143+7*6 mg/dl in small for date babies on 
2nd/3rd liand 4th/5th day respectively, 

The neonatal cholesterol and triglyceride values 
were lower then maternal counterparts. The cord blood 
cholesterol levels were not significantly different in the 
three group# but by the 4th/5th day normal full term 
babies exhibited higher values. The low birth weight and 
pre term infants had higher triglyceride values in cord 
blood than normal full term* The levels continued to be 
higher In low birth weight babies and pre term infants 
but the difference# were statistically insignificant# 



The difference in cord and maternal lipid values 
revealed lack of maternal contribution to fetal lipids* 

The authors stated that low birth weight infants were born 
with intrauterine malnutrition which favoured adipose 
tissue breakdown and liberation of free fatty acids* The 
portion of free fatty acid escaping oxidation for energy 
production were synthesised into triglycerides in the l 
liver which lead to increased values of triglyceride in 
cord blood of low birth weight babies* The raised 
triglyceride levels in post natal period was due to 
utilisation of adipose tissue for energy requirements as 
glucose was conserved for energy requirements of brain 
and erythrocyte#* This liberated free fatty acids which 
lead to triglyceride synthesis and raised triglyceride 
levels. The post natal elevation in cholesterol levels 
was due to its enhanced synthesis as a result of increased 
enzyme and substrates required for cholesterol biosyn- 
thesis. 

Mathur at ai (1986) have done a study on 56 
newborns for cord blood cholesterol values. These 
neonates were delivered to healthy mothers* Their gesta- 
tional eg® was determined by oubowitz's criteria* In 
this study out of 56 neonates* 14 were pre term and 42 
were term babies* The cord blood was collected front 
the placental end just after delivery* 

they Observed mean cord blood cholesterol valises 
to be as 105*27^17.14 mg/dl with a range of 70-135 mg/dl 


"... 
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•She mean cord blood values in pre term babies were 92.57+ 
14.94 mg/dl as compared to 112*2+14.58 mg/dl in term 
babies. In 18 babies weighing less than 2*5 kg the mean 
values were 93.67+14.64 mg/dl* while in 38 neonates 
weighing 2.5 kg or more the mean values were 110.76+15.46 
mg/di. A positive correlation was found between birth 
weight and cord blood cholesterol levels in this study. 

Kumar et al (1989) undertook a study to find 
out the Influence of prematurity and/or growth retardation 
on the cord lipid levels. Biey included seventy three 
(73) newborns, delivered to healthy mothers with uncompli- 
cated pregnancy and labour. The cord was cut and clamped 
within 3 minutes of delivery but prior to delivery of 
placenta. Mixed art rial and venous blood was* allowed 
to flow freely and contamination with maternal blood was 
avoided* The gestational age was assessed by first day 
of last menstrual period, supplemented with clinical 
evaluation by Ballard snore ( 1977 ). The newborns were 
divided into 4 groups on the basis of gestational age 
and birth weight. First group included full term appro- 
priate for gestational age babiesf the second group 
included full term small for gestational age babies, the 
third group included pre term appropriate for gestational 
age babies and the fourth group included preterm small for 
gestational age babies* The cord blood cholesterol tri- 
glyceride and free fatty acid values were determined. 
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Out of 73 neonates* 29 belonged to first group* 
17 belonged to second group, 22 belonged to third group 
and S were of fourth group* Hie mean cord blood choles- 
terol values were 85. 83*22. 85 mg/d l for first group, 
84.35*17.15 mg/dl for second group, 100.09*32.19 rag/di 
for third group and 92.20*8.32 mg/dl for fourth group. 
These values showed no significant difference. 

The mean cord blood triglyceride values were 
35.27*17.49 mg/dl, 55.34*23.95 mg/dl, 70.87*32,68 mg/dl 
end 104.50*20.80 mg/dl for above mentioned groups respec- 
tively, These values were significantly higher in the 
full term small for gestational age and pr# term small 
for gestational age groups, in comparison to their 
appropriate for gestational age counterparts* 

The free fatty acid levels in various groups of 
neonates were 0,27*0.14 m aol/l* 0.25*0.10 m mol/i, 0.31 
*0.11 m ml/l, and 0.41*0.07 m mo I/l in full term appro- 
priate for gestational age, full term small for gesta- 
tional age, pre tens appropriate for gestational age and 
pre term small for gestational age group respectively and 
showed that free fatty acid levels were significantly 
higher in pre term small for gestational age group infants. 

She workers concluded that cord blood cholesterol 
levels were not influenced by birth weight gestational age, 
and elevated cholesterol levels may indicate hypercholes- 
terolemia* On the other hand the levels of triglycerides 
and free fatty acids were affected by birth weight and 



term delivery was not a nor Rial phenomenon and it invoiced 
soma amount of stress to fetus which could or could not 
manifest clinically* Small for gestational age babies 
were born with intrauterine malnutrition which favoured 
adipose tissue breakdown, liberating free fatty acids* 

The portion of free fatty acids which escaped oxidation 
for energy, was converted to triglyceride in the liver, 
thereby resulting in increased triglyceride levels* 

Lakhtakla et al (1990) performed a study on 
100 neonates to detect the effect of familial hypertension 
on the cord blood cholesterol and triglyceride levels* 

They selected 50 cases where there was family history of 
essential hypertension (in mother, grand parents or in 
other siblings) and 50 control subjects who were full 
term delivered neonates, after normal labours without any 
adverse fetomaternal factors, born in a family with no 
history of ischaemic heart disease, hypertension or 
diabetes mellitus* 

The mean&s.D* cholesterol values in cord blood 
of neonates with family history of hypertension with the 
involvement of parents, grand parents, and siblings of 
parents were 123,24*22.32 mg/dl, mg/dl and 

88. 0^1 1.95 mg/dl respectively. The cord triglyceride 
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levels In the above mentioned groups were 58*16+17# 52 mg/dl 
33, 94+1 6# 7 tng/dl and 30,0+13.16 rag/dl respectively# 

The mean serum cholesterol levels In the study 
and control group were 103,92426,25 mg/dl and 86,84+26,62 
rng/dl respectively# The mean triglyceride levels in the 
above said groups were 45,52+20.89 rag/dl and 28,72^17*81 
mg/dl respectively# The differences in the study and 
control groups regarding the cholesterol and triglyceride 
levels were highly significant { p /O.0Q1)# 

On observing elevated cholesterol and trigly- 
ceride level# in neonate* born with family history of 
hypertension# they concluded that genetic factors may 
rlay a significant role in transmission of hyoerlipiderai* 
as seen in neonates of hypertensive families. They 
labelled these cases as high risk cases and suggested 
periodic surveillance for atherosclerotic changes# 






the present study was carried out in the 
Department of Paediatrics# in active collaboration with 
the department of Biochemistry and department of Obste- 
trics and Gynaecology# Maharani Laxmi Bai Medical 
oollea®# Jhansi. Babies delivered by normal vaginal 
delivery in the labour room of Obstetrics and Gynaeco- 
logy department# between March# 1990 and November# 1990 
were included in the study. Babies born by Caessarean 
section were not included in the present study. 


The study group consisted of SI new born babies 
delivered by normal vaginal delivery. Infants with still 
birth were excluded from the present study. 

New born babies were classified according to 
their gestational age and birth weight by the criteria 
laid down by Singh ®t ai (1974). On the basis of gest** 
tional age# babies were divided Into 3 subgroups# preterm 
babies ( £37 weeks)# term babies (37-41 weeks) and post 
term babies ( ?4l weeks). 

According to birth weight babies were further 
classified as follows by ascertaining their position on 
intrauterine growth curve (Singh et ai# 1974). 

1. Pre term (gestational ag® less than 37 weeks)# 

a* Small for gestational age (SGA) (birth weight 
below 2 S.D.). 
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b. Appropriate for gestational ape (AG a) ( birth 
weight between el S.D* & «, s.D.)* 

2« Uerra babies (gestational age 37-41 weeks}* 
a. Small for gestational age (birth weight 
less than 2 S.D.) . 

b* Appropriate for gestational ace (AGA) (birth 
weight between + 1 3*0# and - 1 S.D,)* 

3# Post terra babies (gestational age 42 weeks or more) * 
a. Small for gestational age (birth weight belov’ 

2 d# Di ) * 

b* Appropriate for gestational age (birth 
weight between + 1 3 *d. and -1 3.u.). 

Hie definition for the low birth weight babies 
as laid down by ’rforld Health Organisation (WHO* 1961) 
was adopted in the present study to classify the babies 
with birth weight leas than 2,500 gras in low birth weight 
(LBW) group* 

OBST&TPICAL AND PAST HISTORY 

Apart from taking the history of socio-economic 
status, detailed obstetrical history was also taken into 
account* History regarding the parity, abortions, 
previous premature births, still birth, neonatal death 
were recorded in each case* Application of forceps at 
the time of previous deliveries and deliveries by LSC3 
were also recorded* 
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Emphasis was given in each ease to record the 
history of last menstrual period and was recorded when 
the mother was sore of it* Gestational age was calcu- 
lated in complete weeks from first day of last menstrual 
period and by the physical and neurological criteria 
laid down by Dnbowit* et al (1970) « 
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JSfN AT AL HISTORY 


A detailed history of any medical or surgical 
disorder viz. anemia# convulsions# oedema# hypertension# 
cardiac disorder. # diabetes# antepartum haemorrhage# 
exanthematous fever# syphlllis# gonorrhoea was recorded* 
History of drug intake and addiction to narcotics# 
smoking etc. were also taken in each case. Multiple 
pregnancies ware also considered in the history. 

History was taken regarding the mode of delivery 
duration of labour# leaking P/V# .meconium staining of 
liqour# cry and activity of child after birth and 
cyanosis after birth# to rule out any evidence of 
perinatal stress. 


Apgar scoring of Child was done at 1 minute and 
S minute# to detect eny evidence of birth anoxia. After 
the birth of Child# color# heart rata# respiration, 
response to nasal catheterisation# cry# activity end 

tone were recorded on a predesigned proforma to assess 
the Apgar score* 
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Thorough clinical «x lamination was dons in each 
eese* Hoad of the newborn baby was examined in detail 
for the size of fontanelie# over riding of skullbonea# 
moulding# presence of caput succedaeneum# capha Ihaematoma 
•hapa of haad and any mark of injury over head* Kyes 
were examined for any evidence of conjunctivitis or 
cataract* Detailed examination was done to find out 
any congenital abnormality* a thorough systemic examina- 
tion of cardiovascular system# respiratory system# nervous 
system and abdomen was also done in each case. 

Anthropometric measurements viz* head circum- 
ference# chest circumference# length were recorded in 
the proforma* Birth weight of the newborn was recorded 
with precision in each case preferably within one hour of 
delivery* neonatal reflexes vix. feeding reflexes 
(Rooting# sucking# and swallowing)# extensor reflexes 
(More *» tonic neck reflex# Galants reflex# Perez reflex)# 
progression reflexes (like stepping# placing reflex) were 
examined in each case and recorded on the predesigned 
proforma to correlate them with the gestational age of 
the baby. 

Assessment of gestational age was done by using 
the physical and neurological characteristics laid down 
by Dubowitz et al (1970) - Ten neurological characteris- 
tics were scored from 0-5# while eleven physical charac- 
teristics were scored from 0—4 in a predesigned pro forme 
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and conversion of score into gestational age was done by 
the following formula or by the conversion curve 
(Dubowitss at al# 1970)* 

Estimated 'period of gestation ■ CR * 0*2642) t 24*5950 
<in weeks) 

Where *F. * represented the total score. 

COjuLi.CTION OF SAMPLE 

Blood sample (10- 12 mi) was collected from the 
cut end of umbilical cord from the placental aide in the 
clean glass tubas, with due precautions to avoid conta- 
mination with maternal blood and haemolysis* Ail glass- 
ware used in the study were thoroughly sterilised and 
washed with distilled water and dried in hot air oven* 
Blood samples -.ere allowed to clot at room 
temperature* After 2-4 hours, serum was separated using 
a pippette and then serum was centrifuged at 1000 rmp 
for 15-20 minutes* After centrifugation 2 ml of clear 
serum at the top of sample was transferred to another 
dried vial with chi# marking on it* The samples were 
stored at *4°C and were analysed within 6-7 days for 
cholesterol and triglyceride* 

METHOD FOR ESTIMATION OF CHOLESTEROL 
AMD TBXGl>YGERl.Sj.g. 
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Total cholesterol was determined using the 


Benly *a modification (1957) of zlatkis, zak & Boylna 
asathod (1953) * 





The red colour which cholesterol in acetic 
ccid solution gives with ferric chloride and sulfuric 
acid is used as a measure of cholesterol concentration# 


1* Acetic acid (purl fled) • 

ii* JPerric chloride X0*05% solution) * 

ill* Sulphuric acid (concentrated) • 

iv* Stock cholesterol standard (100 stg/dl of 
purified acetic acid)# 

v. forking cholesterol standard - the stock 

cholesterol standard was dilured 1 to 25 

with ferric chloride acetic acid* 


0.1 mi of test serum was added to 6.5 ml of ferric 
chloride acetic acid reagent is a clean dry glass 
test tube marked *fc* and mixed well* 

The tube was allowed to stand for 20-25 minutes 
for proteins to flocculate. 

The contents of the tub® *t* were centrifuged at 
500 rpm for 15 minutes and then 5 ml of super- 
natant were transferred to another clean tube 
marked *t*# 

For standard# Q«1 ml of working standard for use 
was added to 6*5 mi of ferric chloride in acetic 
acid solution and allowed to stand for 20-25 minutes# 
then contents were centrifuged at 500 rp*n for 


5 minute® and 5 ml of supernatant was transfer red 
to another clean dry tub* marked *S*. 

For blank# S ml of ferric chloride acetic acid 
reagent wa® taken in clean dry test tube marked *B* m 
flow 3 ml of sulphuric acid was added to ail 
three test tubes# *T»# *3* and »B* and mixed by 
inversion of stoppered tubes. 

The tube® were allowed to stand for 30 minutes. 

The standard ‘s* and Test *?* were read against 
blank *B* # using yellow filter or at 560 mn over 
a colorimeter* 

The cholesterol (total) mg/d l was calculated by 
Idite f ■ or^sUkia, j 

wt ‘\S$u “ ro1 ' * 400 


TRXGLYCEEiaE 


The triglyceride® were determined by acetyl 
acetone method of Fletcher (I960) and soloni (1971) . 


Triglyceride® in serum were extracted with 
isopropanol. triglyceride «o estimated were saponified 
using alcoholic potassium hydroxide* Glycerol »o 
released during saponification was oxidised with 
periodate to produce formaldehyde# which was reacted 
with acetyl acetone in presence of aimsonium ions to 
produce yellow coloured diacetyl hydro lutldlne# which 



* 


v*b measured color! metric ally* 

1. Triglyceride* * KQH - glycerol * Patty acids. 

2. Glycerol * periodate - Formaldehyde. 

3. Formaldehyde * Kh1‘ 4 Acetyl Acetone - Diacefcyl- 

lutidine (yellow) . 


The reagents provided by Span Diagnostic 
Pvt. btd. were used for this estimation. 

1. Heptane* 

2* Isopropanol. 

3# Sulphuric acid (0.08 K). 

4* Potassium hydroxide 6.23 m 

5. Periodate reagent* 

6. Mmonlmt acetate. 

7. acetyl® acetone. 

8* working triglyceride solution (200 mg/100 ml), 

t* working solution chromogen was prepared by 

mixing 0.1 ml of acetyle acetone and 14 ml of 
ammOKium acetate* 


Extraction of . Triglyceride t 
Three clean dry tubes were taken and each was 
labelled as *B*<Bla*sk). *S* (standard) and T(Test) , 
la blank’s* 0,5 ml of distilled water was taken 
and 2.0 ml Of Haptan© was added to it followed by 
3.5 ml of leopropanol and 1.0 ml of 0.08 tv sulphuric 
a© Ad. The contents were mixed, well and allowed to 



Saponification and Colour Development « 

Thr«« clean dry tubes war® labelled as *Bj *, 'Sj * 
and *T| respectively, 

Sop solvent layer (0*4 ml) waa taken from tube 
*B* Mid tra ns f er red to tube *B. * 

mwr IpipWPI vppew* Kp!tJiPnBf<NP r SMW *S»P 1 ^p.- ’tepp^sw^ ww <*p*r mtpwaw w IK. 

■ 3L * 

Similarly 0*4 ml of top solvent layer was taken 
from tube 'S' and *T* mid transferred to tubes 
*S A » and ‘Tj* raapectively using a clean glass 
pippetta* 

2.0 ml of isopropanol and 1 drop of 6.25 M potassium 
hydroxide were added to each of three tubes *B 1 % 
*S i * and *T|* 


taken. Ihen 0.5 ml of triglyceride standard (200 
mg/dl) was added followed by 2,0 ml of Heptane. 3.0 
ral of isopropanol and 1.0 ml of 0.08 N sulphuric acid 
In the Test IT* tube, 0.5 ml separated serum was 
taken and to it 2,0 ml of Heptane was added followed 
by 3*5 ml of Isopropanol and 1.0 ral of 
sulphuric acid <0.03 N) . 

The contents of the tubes *3* and *T* were also 
mixed thoroughly and allowed to stand for 10-15 
minutes till they separated into 2 layers. 
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5* A tie contents of tubes were mixed well and than 
the tubes were covered with alumina foll/cotton 
plub* and the tubes .-.ere kept in hot water bath 
(50-60 C) for 10 minutes and then cooled down to 
room temperature. 

6. To these 0.2 ml of periodate reagent and 1.0 nil 
of chromogen (reagent 1} were added. 

7. The contents of all three tubes blank *E| # 

Standard *s ± * and Test ‘Tj * were mired well and 
the tubes were kept in hot water bafch(30~60°C) 
for 10 minutes. 

8* Then the tubes were cobled down to room temperature 
and the optical density of standard (Sj), and Test 
iTy) were determined against *lenk (BjJ using a 
violet filter on a colorimeter. 

C* Calculations * 


Triglyceride concentration (mg/dl) s 


Optical Density of standard <S) 


x 200 
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Tabulation of Procedure for estimation of Trig lycer Idas « 

Blank Standard Test 


1* serum 


Distilled water 


*8* (ml) 


0,50 


Standard 
•S' (ml) 


0*50 


Test 
't* (al) 


3. 

triglyceride standard 

0.50 

e» 

4# 

Heptane 2*0 

2.0 

2.0 

5# 

Xaopropanol 3*5 

3.0 

3.5 

6. 

Su Iphurle acid 1,0 

1.0 

1,0 


Contents mixed well and allowed to stand 
at room temperature for 10-15 minutes, 
till they separated into 2 layers* 


7. 

Top solvent layer 0,4 

0.4 

0.4 

8* 

Xaopropanol 2.0 

2,0 

2.0 

9# 

Potassium hydroxide 1 drop 

1 drop 1 drop 


Contents were mixed well* Tubes kept 
in hot water bath 50-60°c for 10 minute#. 
Cool down to room temper attire. 


10# 

Periodate reagent 0,2 

0.2 

0*2 

1 1 # 

Chroxaogen 1 

1 

1 


Content# mired well# Tubes kept in hot 
water bath (5G~6Q°c) for 10 minute#. 

Cool to room temper ature* 

Then optical density of standard and test 
determined against blank on colorimeter using a 
violet filter# 





rwwooxtq oem.es delivered at M.l.b. Medical college* 
Hospital, Jhmsl between f^arch, 1990 and November, 1990* 
VariOtti clinical features were noted, birth weight was 
recorded and gestational age was assessed from first day 
of last menstrual period and was confirmed by the morpho* 
logical and neurological criteria laid down by Qubowibs 
at al (1970) • 

h total of 51 cases were included in the 
present study. New born babies were classified according 
to maturity of child into preterm {£Z7 weeks), full term 
(17*41 weeks) and post term ( 741 weeks) groups* There 
were 36(74*51%) cases in the full term group, 7(13*73%) 
cases in preterm group and 6(11.74%) cases in the post 
term group (Table 1)« 


Showing distribution of cases according 
to maturity by gestational age* 


No* of cases 


7(13.73) 

36(74.51) 

6(11*74) 


Pro term 
full term 
post term. 


$14100*0) 


f 


Tf» study group was also classified as p me WHO 
criteria (1961) Into two groups on the Oasis of birth 
weight* Newborns having birth weight less than 2500 gw* 
war* labelled as low birth weight (Law) babies and this 
group included 12 (23*53%) cases, while newborns with 
birth weight of 2500 gnts or wore were designated a* 
normal weight babies and this group included 39(76*47%) 
cases (Table 2) • 


Showing distribution of cases on the basis of birth 
weight into normal wad low birth weight groups* 


(Figure* in parentheses indicate percentage)* 

m attempt was also wed® to classify the case 
material into appropriate for gestational age (AGA) and 
small for gestational age (fi<W0 groups according to the 
criteria laid down by &ingh at al (1974)* Full term 
group comprised of 37 MA cases andl s<3a case, preterm 
group included 4 aga cases and 3 sga cases# However in 
the post term group* all 6 case® were aga. It is also 
evident from feeble 3 that maximum number of cases fell 
into the category of full term aga groups* 




V 


P5- 

‘ ” ' 


£3 
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Showing distribution of study group into 
weight for gestational age groups* 


Mb# 

to* 

Groups 


No* of cases 

t» 

Preterm 

a* A*G#A* 

b* S.G.A. 

7 

4(57*14) 

3(42.86) 

2* 

mil torn 

it* A*G#A* 

&# S*Q» A# 

38 

37(97,37) 

1(2*63) 

3* 

A*0»3* 

6 

6(100.0) 


Total 

. 51 

51 


Further an attanpt was also made to observe a 
correlation between the Increasing gestational age to 
the values of cholesterol and triglycerides in this 
study* Accordingly# it was observed (Table 4) that 
4(7*54%) oases were less than 33 weeks of gestation# 
3(5*88%) cases were between 34-37 weeks# 27(52*74%) 
eases were 38-41 weeks# while 17(33*34%) cases were 
more than 41 weeks of gestation* 




Showing distribution of cases according 
to increasing gestational age. 


Gestational aga(MMfes) 

esi 

iffiFii'iPiJii* 'i#* ■ipipeiiip 

" 2 

4(7.84} 

34 - 37 

3(5.88) 

38 * 41 

27(52*74) 

. 7 iM 

17(33*34) 



The sex of the baby was also given due consi- 
deration and accordingly there vara 29(56,86%) male and 
22(43.14%) female cases in the study group (Table 5). 


Showing distribution of case 
material according to sex. 


Mela 

Female 


Total 


Showing distribution of cases according 
to increasing birth weight* 

Birth waight (girt) Percent 


1000 * 1500 
1501 - 2000 
2001 - 2500 
2501 - 3000 
3002 £ above 


Silica no ether workers have so far attenpted 
to observe a correlation between increasing birth weight 
to idle level of cholesterol and triglycerides in cord 
blood# it was tried to establish a corralation batwaan 
than# if any# and accordingly the cases ware distributed 
into various groups considering the increasing birth 
weight (table •)* The distribution indicated 5(9*80%) 
oases in 1000*1500 gm range# 2 <!#•«%) eases in 1501-2000 


: " 


rang#, 4 (7. 34;;.) cases in 2001-2500 gan rang*# 35 {68* 53%) 
cases in 2501-3000 gm rang* and 4(7*84%) cases in the 
group of birth wight mors than 3001 gms. 

It was also triad to observe and establish * 

correlation# if any between th* cord cholesterol and 
triglyceride levels and the perinatal factors affecting 
the fetus* The various perinatal stress factors which 
were considered were (table 7} prolonged labour ( 7 18 
hours}# maternal hypertension and pre-eclamptic toxaemia# 
Antepartum haemorrhage# leading P/v 7l2 hours and birth 


asphyxia* 


TABLE - 7 

Showing the various perinatal stress 
factors affecting the fetus* 


Map 1 ttjgHtti! jjjSjft Mj^kk Jfe iMt.iws.. fuiu site... ...u., gfe irt'fifcii a. 

1. prolonged labour 7t® hours 

2* Maternal hypertension Mid 
pra-«ciaffl®ttic toxaemia 

3* antepartum haemorrhage 

4* Leaking P/V 712 hour® 

5* Birth asphyxia 


4/51 

2/51 

3/51 

8/51 

5/51 


Percesitaga 


7.84 


3*92 


5*88 

15*68 

9*88 


Xt was seen that in few cases, more than one 
perinatal factor# ware involved and so the cases were 
also grouped according to the number of perinatal stresa 
factors affecting the new born (Table 8). 



No perinetel stress factor 

1 perinatal stress factors 

2 perinatal stress factors 

3 perinatal • trass factors 


Total 


48»5S 
21.57 
5. as 
3.92 


All the results of serum cholesterol and 
triglyceride are expressed as mg/dl. 


Showing mean ± S.D, values of eholes- 
terol and triglyceride in various 
gestational age groups (mg/dl) • 


©roups 


X. Preterm 
XX. Full tans 


xxx. Post tern 


f®*®f cholesterol triglyceride 


fc*f IJUte 


84.13it.59 58.O0£®*ta 
70,50^12.73 37.33^10.09 
84.50il5.95 30*83^12.81 


the nsaniS.h. cholesterol values observed 
during this study were 74.22il4,26 mg/dl and triglycerides 
ware 40*92ii4.93 ng/dl. the mean cholesterol values 
iS d. Observed for various maturity group i.e. pretera. 
Ml tens, and post tern were 88.14+9. $t # 70.5iia.73 
and 84.5il5.93 ng/dl respectively, while the velues of 






w 


Y JU tf 
TY & TTY 

J. *m *Pi m» JU «#. 


m IT' 4S ff 

X & X JLJl 


43 3*099 £ 0.01 7.679 £0.001 

42 2*424 £ 0.05 3.415 ?0.03 

U 0.227 70.05 6.657 £0.001 


d.f* * degree of freedom. 

On comparison of the ntean+S.D* values of 
Cholesterol and triglyceride# in the low birth weight 
(LBW) babies (birth weight £2*500 gras) to normal weight 
babies (birth weight 72# 500 gma) (Table 115. It we# 
observed that although card blood cholesterol value* were 
higher In the lew birth weight babiea group than their 


serum triglyceride# in the above a aid groups were observed 
to be 68*6.92. 37.33&1Q.09 and 30.83*12.81 rag/dl respec 
xlvely (Table 9), 

It is clear fro® table :* that he cord blood 
Cholesterol valuta were lower in full term babies in 
comparison to pre term and post term groups, the 
difference being statistically significantCp £0.01 and 
£0.05 respectively) (Table 10 ) • 

At the same time, the cord triglyceride values 
were lower in case# of full term and post term babies 
when compared to pr# term babies and this difference was 
statistically highly significant (p £0.OO1) (Table 10). 

TABLE - 1© 

Showing statistical! analysis of cord cholesterol 
and triglyceride values as shown in table 9. 


groups 


d . f . 


*&** * $& 


i if 

i 



normal weight counterparts {birth weight ^2500 gin)# the 
«if t erenee was statistically insignificant (p 70.05) . 
*4$xm triglyceride values were also higher in low birth 
weight babies than the normal weight babies# but unlike 
cholesterol# the difference in triglyceride values was 
found to be statistically highly significant (p £0.001) . 


'.TABLE m 11 

Showing serum values of cholesterol 
and triglycerides in low birth weight 
babies and normal weight babies (mg/di) • 


Groups of babies 


Normal weight babies 
(birth weight 72500 gm) 

lew birth weight (tavO 
babies (birth weight 
£ 2500 gm) ♦ 


LlfcUJ 


Cholesterol Triglyceride 


29 70.53+16.83 34.33+8.66 


12 78.20+13.06 62.33*10.19 


1.917 

?0.05 


12.175 

£0.001 


Showing cholesterol and triglyceride values in 
various weight for ag® groups Cmean+s.D. mg/dl) • 


Groups 


X. Preterm 

a. A.G.A. 

b. S.G.A# 

XX. Tull term 
a. A.G.A. 
b« S.G.A. 
XXX* post term* 


NO. Of 




Cholesterol Triglyceride 


89.75+8.13 67.00*4.35 

80,00+8.16 69.33*8.21 

70.44*12.70 36.75*9,13 

SO. 00 
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It is evident fro® table 12 that the preterm 
group, the cholesterol value* were higher in the aoa 
group than the SOA group, though no statistically signi- 
ficant difference was observed betve n the twoCp 70*05>* 

TABLE - 13 

Showing statistical analysis of various 
groups represented In table 12* 


d.f. ~ |p5 a|: 

Hfel — ISZmm S , -- SI 


la & lb 

5 

1*547 

7o.os 

0*493 

70.05 

Xa & He 

39 

2*430 

£0.05 

6,491 

£0.001 

la & ill 

8 

0.401 

70.05 

5.351 

£ 0.001 

lb & ZXa 

38 

1*274 

70.05 

5.975 

£0.001 

UK £, TTT 

7 

0*439 

70.05 

4*661 

£o.oi 

TTj®§ jL TTT 

m* *#* ill UK .<**. * *&. 

41 

2*432 

£0.05 

1.393 

7o.05 


In the full term group* since only on® case 
was small for gestational age* no statistical significance 
could be observed In this group* though the only sga case 
In this group had higher values of cholesterol than that 
observed in the aga babies of this group* On statistical 
analysis ©f the cholesterol values in the appropriate for 
geetatienal age babies in preterm and full term group, it 
as observed that the former had much higher values than 
the latter, the difference being statistically signifi- 
cant (p £0*05) • 

Hie serum triglyceride values were also seen 
t® have a similar trend in the different weight for age 



group*** As is evident from table 12 and 13, there was 
no statistically significant difference between the 
appropriate for gestational age and small for gestational 
age babies in the preterm (p 7o*05)* In the full term 
group, though one small for gestational age baby demons- 
trated a higher value of triglycerides, no statistical 
significance could be derived, on comparison of trigly- 
ceride values in the pre term and full term appropriate 
for gestational age babies, the values were observed to 
be higher in the former than the latter, the difference 
being statistically highly significant ( p /0»Q01)* 

M has been detailed earlier, the cholesterol 
and triglyceride values observed with increasing gestae 
tional age (from j£33 weeks to 741 weeks), to observe a 
correlation, if any between these parameters to the 
increasing gestational age* It is evident from table 14 
that, in the premature groups ( £ 33 weeks and 34-37 weeks) 
statistically insignificant difference in cholesterol 
values was observed Cp 70*05) • However, on comparison of 
the cholesterol value# la both groups of preterm babies 
(£33 weeks and 34-37 weeks of gestational age), to the 
value* observed in the term (38-41 weeks) and more than 
41 weeks gestational age group, a statistically signifi- 
cant difference v*s seen (p £0*0O1 and £0.05 respectively 
(fable IS), 




These observations therefore confirm our 
earlier findings that the cholesterol values ISStXTlS. 1 hJLq^1i^ 8JC 
and statistically significant in preterm group than 
the values observed in full term group* 

Similar to the findings of cholesterol* the 
values of triglycerides had an inverse relationship with 
increasing gestational age* It was seen that amongst the 
preterm group (£33 weeks and 34-37 weeks) statistically 
significant difference was observed (p 7*3*05) # but 
statistically significant difference was observed when 
these values were compared with 38-41 weeks and more than 
41 weeks gestational age group babies (p ,£0*001 in each 
case)* 


Showing cholesterol and triglycerides levels in 
increasing gestational age groups { Mean^S «jJ« mg/dl)* 

Gestational age in " No* of Cholesterol ' Trigiyceride " 1 


8f. 75,^8. 13 87.00*4*36 

80*00*8.16 69*33jj8*22 

69*11+12*20 39.15+9.83 

77.64+15.19 32.38+10.76 


In babies more than 41 weeks of gestational 
age the mean cholesterol value® were higher and mean 
triglyceride values were lower in comparison to babies 
of 38*41 weeks of gestational age. these differences 
were statistically significant (p £0*05) • 




TABLE ~ 15 


Showing statistical analysis of 

enervations of table 14, 


LoapareS'" 

mamL 

d*f* 


“ISp 

jSSp43L. 

•t>* 

mm ft? JfL Jk 

5 

1*568 

70.05 

0.492 

70.05 

i & in 

29 

3*252 

£0.001 

5.523 

£0.001 

I 6 IV 

19 

4.816 

£0.001 

6.217 

£0.001 

II & III 

28 

7*276 

£0.001 

5.092 

£0.001 

II & IV 

18 

0.290 

7o.05 

16.675 

£0.001 

III & IV 

42 

2.653 

£0.05 

2.143 

£0.05 



mm 

16 



Showing mean ±S.o. 

values 

of cholesterol and 

triglyceride in different 

sexes (mg/dl) . 


sex 

"Hd*of 
~ cases 

Cholesterol 

Triglyceride 

Male 

29 

75.20*14.91 

42.89*16.54 

Female 

22 

73.28*12.97 

36.09*12.25 


«|» i 

0.481 

1.143 



«P* 

TO #05 

70.05 



d«f* - 

- 49 





Trial* 16 denotea the mm * s*D. values of 
cholesterol end triglycerides as observed in different 
sexes of this study group* Although males had slightly 
higher values of cholesterol and triglycerides (75*2% 
14*91 sg/dl* 42*89*16*54 rag/dl respectively) than their 
female counterparts <73*28*12*97 and 36*09*12*25 mg/dl 





TAB m - 17 


ahovlog jmm ± S*£>* cholesterol and triglycerides 
ia birth weight groups (mg/dl) • 


1000-1500 


1501-2000 


2001-2500 


2501-3000 


3001 & above 


Cholesterol Triglyceride 


8 2, 60+9 *70 69.6016*49 


89.86+6.18 


63.5+3.57 


71.25+14.41 54.40+8.04 
75,23^14.31 35*24+8*41 
61.25*5.07 22.83+5.17 


showing statistical analysis of 
observations of table 17* 


I & II 

4e m m m 
«&> lit Jm JSrJfet 

I fit IV 
I fit V 


m ■ , ■ *» *«<• •*«* 


II & IV 

TT £, V 
XXX an XV 

in ii v 


IV & V 


0.955 

0.535 

1.109 

3*954 

1.927 

• SlFP 

9.138 
0.526 
1.309 


?0.05 

70.05 

?0.05 

<£ 0.01 

70.05 

70.05 
<£0*001 

70.05 
7o.os 


1.469 

3.149 

8*734 

11.698 

1.799 

5.717 

11*583 

4*332 

6*605 


?0.05 
<£0.05 
<£ 0.001 
<£ 0.001 
70*05 
<£3.001 

£Q« 
<£0«001 
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attempt was made to observe the mean chol' s— 
tetrol and triglyceride levels in different weight group! 
v~nd to detect the relationship. If any between these 
values and Increasing birth weight* /accordingly cases 
were classified Into different weight groups and choles- 
terol and triglyceride levels were observed (Table 17) 
and statistically analysed (Table IS) . 

It is evident from table 17 that the cholesterol 
values were found to be higher in group I and II (1000- 
1500 and 1501-2000 gm respectively) and lowest in the 
group V vis one weighing 3001 gm and above* 

On statistical analysis (Table 13) it was seen 
that only in these groups mentioned agave, a statisti- 
cally significance was seen (I and V, p £0*001, II and V, 
p £0*001) * However, la the ill and IV group (birth 
weight 2001-2500 gra and 2501-3000 gms respectively) # no 
statistically significant differences were observed 
either with group I and II and also with group V (3001 gm 
and above) (p ?0*05), 

These findings highlight the fact that highest 
values of cholesterol are observed in the lowest birth 
weight group* 

contrary to the cholesterol values in the 
different birth weight group, on estimation of trigly- 
cerides, a decreasing trend was observed with Increasing 
birth weight, h detailed statistical analysis amongst 
various groups is given in table is* 




It was seen that* although a highly statisti- 
cally significant difference was mmn in tooth group 2 
and II to that of group v (p /o.QQl) * a significant 
difference was also seen on comparison of group IV to 
that of group v ( p /0»0l). 

During this study, an effort was also made to 
s®« the effects of -various perinatal stress factors on 
the cholesterol and triglyceride contents of cord blood, 
'm selected five main perinatal stress factors vis* 
Maternal hypertension, end pre-eclamptic toxaemia, 
prolonged labour ( 7l8 hours). Ante partum haemorrhage* 
leaking P/V 7l2 hour® and birth asphyxia and observed 
the mean cholesterol and triglyceride values in the 
affected group {Table 19 and ao)* In all, 1$ cases 
suffered from perinatal stress* In which few cases had 
simultaneously 2 or more factors Involved (Table 21 and 


It was observed that the cases with history of 
leaking P/V more than 12 hours had higher mean ± £.2, 
cholesterol values ( 85 * 13 ^ 11.57 my/dl) in comparison to 
non affected individuals ( 71 * 74 ^ 14,1 mg/dl) * the diffe- 
rence being statistically highly significant (p ^0,001)* 
The mean^s* D* cholesterol values were lower in 
cases with history of Maternal Hypertension (67,0^9,0 
mg/di) in comparison to non affected cases but the 
difference was statistically insignificant (p 7o*05) * 





Thm mean choiestarol lave Is war® higher in 


F33 tg ivi r> >y » ^kkn'T^mw^Tl- \ 41 


1 : >fWi# A ' *t t 1 ; ;■ i 


haemorrhage (85.33^10.57 aiy/dl and birth asphyxia 
(83*4^12*91 mg/di) in comparison to non affected cases 
(71*74^14*1 mg/dl) but the difference was not statisti- 
cally significant ( p ?0*05). 

TABS - 19 

Showing various prenatal stress factors and choles- 
terol and triglyceride levels in these stress 
producing cases (Mean ± s.D, stg/dl) « 


Perinatal stress 


ray 

ffijm 


X* ho perinatal stress 35 

XX* prolonged labour 4 

£ 7* 8 hours} * 

XXX* Maternal hypertension 2 

and preeclamptic 
to xaem ia. 

■ 'Htw Jn S nr 'f K >WlW l wS* 1 tBJP 

XV* Antepartum haemorrhage 3 

V* Leaking p/V J%2 hours 8 

VX« Birth Asphyxia 3 


Cholesterol Triglyceride 


71.74^14.1 37*71^,11.9# 

77*20^9*6 38.2543.24 

#7.00+9.00 50.50^21.5 

85.33^10.87 55. #6^12. 23 

85.13ilt.57 56.63+10.73 

83.4il2.fi 30.40il8.3ft 


A wry significant finding concerning the 
triglyceride values, was a significant correlation c i 
the triglyceride values to most of the perinatal stress 
factors. 
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0,750 70.05 


1.621 ?0.05 
7.147 £0*001 
1.745 ?0.G5 


Th© mean+S.D. triglyceride levels observed 
under different perinatal stress conditions showed that 
the triglyceride levels were markedly Increased in cases 
with history of leaking P/V Jl2 hours (56.63+10.73 ag/dl) 
and birth asphyxia {60*4+15*35 mg/di)* in comparison to 
non affected individuals (37.71+11.96 rag/dl) and the 
differences were statistically highly signif leant (p £0*001). 
Raised triglyceride levels of statistical significance 
(p £0*05) were also seen in cases with history of ante* 
partem haemorrhage <55.66^12.23 mg/dl) when compared to 
unaffected individuals (p £0.05) • 

as few canes were, affected with more than one 
perinatal stress producing factor at a time, so I tried 
to establish a correlation if any between the number of 
factors involved and the cholesterol and triglyceride 
values observed (Table 21). it was obssrved that the 
cholesterol values were slightly increased (79.45^13.12 
mg/dl) in group with one perinatal stress factor in 
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comparison to that observed without any perinatal 
a trass <71*74+14,1 rag/dl) , but the difference was 
statistically insignificant (p £0.05) (Table 22). Raised 
values of cholesterol were observed when 3 perinatal 
stress factors were involved simultaneously <93*1.0 
rag/dl) in comparison to unaffected individuals, the 
difference was statistically significant. 

It was observed that the mean+s.D. trigly- 
ceride levels exhibited an increasing trend as the 
number of perinatal stress factors involved increased. 


Showing distribution of cases affected by perinatal 
stress producing factors and mean cholesterol and 
triglyceride values in these conditions (Mean+SD mg/dl) 


CStoiib 0tx#iE« wrodtu** **Q*ax 

#»4 MM $Sm**&*#*%mm** tCXwi 


Trigly- 

ceride 


35 71,74+14.1 37.71+11.96 
11 79.45+13.12 42,73+18.59 


3 71,33+9.56 56.33+19.39 

3 93.0+1.0 64.0+4,0 


TABLE - 22 


Showing statistical analysis 
of observations in table 21* 


;fj|f 


64 

Itie elevate! triglyceride levels observed 
(42.73+1 6. 59 rag/dl) when one perinatal factor was 
considered in contrast to levels observed in unaffected 

individuals (37.71+11.96) were not statistically 
significant ( p ?0.055 . 

Elevated triglyceride values were also 
observed when 2 perinatal stress factors and 3 
perinatal stress factors were considered (56.33+ 

19.39 rag/dl, 64+4 mg/dl respectively) in comparison 
to unaffected individuals. Ihese differences 
observed were statistically significant (p £0.05 
and £0.01 respectively) . 







The present swork was carried out to study the 
serum levels of cholesterol and triglyceride in cord 
blood of 51 newborn babies, The study was conducted at 
MmLmB, Medical College# Jhansi# in the department o£ 
Pediatrics from March# 1990 to November# 1990. The 
primary aim of the study was to evaluate serum choles- 
terol and triglycerides in the preterm# full term and 
post term babies and to observe the correlation# if any# 
between their levels to the gestational age# birth 
weight and seat of the child. Further an attempt was 
made to observe the difference in the levels of choles- 
terol and triglyceride in babies affected by perinatal 
stress producing factors viz. maternal hypertension, 
prolonged labour# leaking P/V more than 12 hours# ante- 
partum haemorrhage and birth asphyxia# and the babies 
unaffected by such perinatal stress producing conditions. 

Besides evaluating serum cholesterol and 
triglycerides# weight was .recorded and through physical 
examination of the newborn baby was done. The gesta- 
tional age was calculated by counting the number of 
weeks from the first day of last menstrual period till 
the date of birth of child# and also by the scoring system 
using the morphological and neurological characteristics 
as suggested by Dubowits et al (1970) • statistical 
analysis was done to derive msaqfcs.o. values of cholem- 


teroi and triglycari des in various naonatas* and the mean 
values were compared using the student »s *t» test and 
the significance of the difference ( 'p* values) was noted 
from the *t* distribution table* Based on observations 
depicted in varioue tables (Table 1-22)* Various 
inferences have been drawn which are discussed herein 
data! 1* 

A total of 51 cases ware examined in this study 
The cases ware grouped into preterm* full term and post 
term groups on the basis of gestational age* Considering 
the weight for age status as suggested by Singh at al 
(1974) * the cases were further grouped as small for gesta- 
tional age (fi,<3 a) and appropriate for gestational age (A3 A) 
This study group comprised of 7 preterm (4 AGA and 3 SGA) 

38 full term (37 ASSA and 1 3GA) and 6 post term (All M 3 A) 
babies* Kumar et al (1989) had also grouped their cases 
into appropriate for gestational age and small for gesta- 
tional age groups following the criteria laid down by 
Singh et al (1974) • sharnu* et al (1983) had classified 
their cases into small for gestational age group when 
their birth weight wes below loth percentile of 
lubchenco's chert (1963). However* Haridae and Mhary* 
(1984) and Mathur (1986) had classified their cases 
according to gestational age into pare term# full term 
and poet term Infants# without taking into consideration 
the weight for age statue. 





T!ie birth weight alone, was also givrn inner* 
t-ne* and the study group was divided into low birth 
weight babies C /2S00 gns) and normal weight babies 
(equal or more than 25*00 gras) as per definition of low 
birth weight babies given by WHO( 19613, ttte low birth 
weight group included 12 babies (23.53;*), while the nornel 
weight group had a strength of 39 < 76.47*) babies, Hathur 
et al (1986) had also used the who definition ( 1961 ) for 
identification of low birth weight babies and observed 
cholesterol values in low birth weight and normal birth 
weight babies# Poabrook and Wharton (1973) had also 
classified their cases into normal and low birth weight 
groups but they had used the criteria of birth weight less 
thaw. 10th percentile for designating their cases as low 
birth weight ones. 

the affect of increasing gestational age on 
cholesterol and triglyceride levels was also observed and 
accordingly the study group was divided into various 
groups in order of increasing gestational age, vis /33 
weeks, 34*37 weeks, 33*41 weeks and more than 41 weeks. 
Prakash et al (1989) had also studied lipid profile by 
classifying their study group on the basis of increasing 
gestational age* 

Hhe seat of child was given due consideration 
and accordingly the study group comprised of 29(56*88%) 
male and 22(43*14%) female oases* 




m effort was made to observe and establish e 


m 



correlation if any, between the increasing oirt: i w *L fgg & * 1# 
and cholesterol and triglyceride levels, and sc. the 
case material was also grouped on this basis Into 1000- 
1500 gm range, 1501-2000 gm range, 2001-2500 gm r*ng« 

2501-3000 gm range and 3001 gms and above range, ihe 
iwainmi® number of cases (68.63%) fell la the 2501-3000 
gtm birth weight group as indicated in table 6. 

Moat, of the . deliveries pass uneventfully and 
acme of them are affected by various perinatal stress 
producing factors that escort their effect over the fetus 
in one way or the other. So, it was sought to establish 
• correlation if any, between these perinatal stress 
producing factors and cord cholesterol and triglyceride 
levels. In this study 16(31.37%) cases were affected 
by such factors while 35(38.63%) cases were not* ihe 
perinatal factors which were taken into consideration 
were prolonged labour# maternal hypertension, antepartum 
haemorrhage, leaking P/v more than 12 hours, and birth 
asphyxia* Hie effect ©f these factors over the above 
mentioned parameters were studied individually and 
collectively* Tsana et al (1974) had studied the effect 
of various perinatal factors on cord cholesterol and 
triglyceride levels individually and collectively# while 
Cress et al (1977) had selected hypercholesterolemia and 
hypertriglyceridemia babies after cord blood analysis 
and then studied the contribution of various perinatal 
stress producing factors retrospectively* 

. il 


SERUM CHOLESTEROL AND ^XGLYCKBX^S 

•Hi# mean values 4 s.D* of cholesterol end 
triglycerides, irrespective of birth weight, gestational 
age, sex and perinatal factors affecting the fetus were 
observed to be 74. 2 2414.2 6 mg/dl and 40. 92+14. 93 rog/dl 
respectively. The mean levels of cholesterol in cord 
blood had been estimated to be 69 mg/dl (Gyorgi et «1, 
1924), 67 mg/dl (Rafertedt et al, 1955), 82+17 mg/dl 
(Brown et al, 1999), 66 mg/dl (Brody and Carlson, 1962), 

66 mg/dl (Kleeberg, 1963) and 79^21 mg/dl (Desai et el, 
1977) in the past. The observations of this study have 
been in ploae proximity to those of above mentioned 
workers. However, Sadowsky (1947) sohar et al (1956), 
Kaplan and Lee (1965) and Mathur et al (1986) observed 
higher values of cord blood cholesterol, as 107 mg/dl, 

89 mg/dl, and 105.2+17.14 mg/dl respectively. Meen value 
of triglyceride levels observed in this study was 40.92 hk 
14*93 mg/dl* These observations were in conformity of 
those by Brody and Carlson (1962) who recorded them to be 
34 mg/dl and Mathur et el (1986) who observed them as 
38+4*04 mg/dl « However, Desai et al (1977) had observed 
much higher values (62+21 mg/dl) than previous workers. 


Serum cholesterol and triglyceride values were 
observed in cord blood of 7 preterm, 38 full term and 6 
post term babies and as is evident from table 9, the 
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m®an+S*D. values of serum cholesterol were 86*1349*59 
s*S/<ll in pre term* 70.5+12*73 mg/dl in full term end 
5^15.95 mg/dl in post term babies. The cord choles- 
terol levels were raised in preterm and post ten# babies 
in comparison to full term babies with a statistically 
significant difference in each case (p £0*01 and £0*05 
respectively) {table 10) • in the pest Fosbrooke et al 
(1973) had observed no significant difference between the 
cholesterol levels in full term and pre term babies* 
Unlike the present study they observed higher values in 
full term as compared to pre term group* similar t© 
them* Kathur et al (1986) had also observed slightly 
higher levels In full term babies (112*2+14.58 mg/dl) 
Harldas et al (1984) had observed higher levels of choles- 
terol In cord blood of pre term babies (95&20.2 mg/dl) 

In comparison to full term babies (90+17*7 mg/dl)* but 
contrary to this study the difference between the two 
values was statistically insignificant ( p ?0*05). 

Mean £8.D. triglyceride levels observed in 
the present study were 68+6.92 mg/dl in preterm* 37. 33^ 
10.07 mg/dl in full term and 30*83+12.81 mg/dl in post 
term babies* On statistical analysis the difference in 
triglyceride levels of pr# term and full term and pre 
term and post term babies were highly significant 
(p £0*001 in each case) while the difference between 
the levels Observed in full term and post term was 
statistically sins ignlf leant ( p ?0.O5). 
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m interesting observation regarding the 

triglyceride levels in various maturity groups was that 

with the increment of maturity the triglyceride levels 

decreased# thus exhibiting an inverse relationship, these 

observation# were in conformity to these by Haridas at el 

<1984) who obtained significantly higher levels of triply* 

ceride in preterm babies <59*22,3 mg/dl) in comparison 

to full term <45+13*8 mg/dl} * while Fosbrooke <1973) in 

contrast had obtained significantly lower levels ©f 

triglycerides in preterm 'babies <19*8+7,8 mg/dl) in 

comparison to full term babies (29*6+12.0 mg/di) (p/0.901) * 

The lower levels of triglycerides in preterm babies as 

observed by FosbroOke <1973) have been attributed to 

lesser importance of fat metabolism in premature babies* 

while Haridas at al <1984) attributed the high level of 

triglyceride as observed in preterm* to stress full 

condition of preterm delivery* 

Ho explanation as to the different values of 

cholesterol in preterm and terra babies has been forth 

coming by any of the authors so far mentioned. The higher 

levels observed in this study* and by Haridas and Acharye 

(1984) in preterm babies could be attributed to more 
stress in 'the preterm babies than the term infants 
which is also the explanation given for the higher 

levels of triglyceride (both cholesterol and triglyceride 

being simple ilpids) in the preterm group. The higher 

and significantly different levels of cholesterol in post 

term toebies# when compared to term babies can be easily 
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explained due to its enhanced synthesis as a result of 
increase in enzymes and substrate necessary for its 
synthesis. This explanation has also been given by 
Haridas and Acharya (1984) who reported an increase In 
cholesterol during first few postnatal days after birth. 

Regarding the raised levels of triglyceride in 
the preterm babies a possible explanation can be that 
preterm delivery is not a normal physiologic pehnoraenon 
and it involves sows amount of stress to fetus which 
may or may not manifest clinically (Kumar et al, 1989)* 
stress in any form has been shown to raise serum 
triglyceride level (Cress et al, 19??)# 

In this study the maturity was assessed by 
gestational age and an attempt was made to observe a 
correlation, if any, betweenthe increasing gestational 
age and level# of cholesterol and triglycerides in cord 
blood* It was observed that the levels of cholesterol 
in cord blood were higher <89.79^8*13 ng/dl) in the 
gestational age group £33 weeks and they exhibited a 
downward trend as the gestational age advanced till term, 
the levels being 80*8*18 mg/dl, in 34*37 weeks gestae 
tional age group and 89.11^12*20 mg/dl in the 38—41 
weeks gestational age group* Hi the group of gestational 
age 741 weeks, the cholesterol levels were observed to be 
increased (77,64^15*19 mg/dl). When the values observed 
in the gestational age group below 33 week# and 34-37 
weeks were compared to those observed in gestational age 
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group 38-42 weeks and wore than 41 weeks* the differences 
were observed to be statistically significant (p £0*001), 
Thus confirmed the earlier findings of this study* that 
cholesterol levels were raised In preterm group as 
compared to full term babies* Fosbrooke (1973)* however* 
observed no significant change in cholesterol levels 
with increasing gestational age* 

The triglyceride levels exhibited an inverse 
relationship with Increasing gestational ag® (Table 14) * 
The triglyceride levels were observed to decrease with 
Increasing gestational age, When levels observed in 
gestational age groups below 33 weeks and 34-37 weeks 
were compared to the levels observed in 38-41 weeks and 
more than 41 weeks gestational age group* a statistically 
highly significant difference (p £0*001) was observed* 
These findings also supported earlier observations of 
significantly raised levels of triglycerides observed 
In preterm babies in comparison to full term and post 
term babies in this study* The raised levels of trigly- 
ceride in lower' gestational age group had also been 
observed Haridaa et al (1984)* However* Fosbrooke et al 
(1973) observed an increasing trend in triglyceride 
level* along with advancement of gestational age* and 
they also observed that triglyceride levels did not 
increase much below 37 weeks of gestation* and beyond it 
the increase was significant in low birth weight groups* 
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CS&flg ISS WITH BIRTH «£IGHT 

The relation of cord blood cholesterol and 
triglyceride levels with birth weight was studied by 
observing the variations in their levels in normal and 
low birth weight babies, in different weight for age 
groups and in different groups of increasing birth weight. 

On comparing the above mentioned parameters in 
normal birth weight (equal or more than 2,500 gm birth 
weight) to low birth weight (less than 2,500 grim) babies 
(Table 115, the cholesterol levels were observed to toe 
slightly raised in the latter group but the difference 
was insignificant (p 7o*G5), while the triglyceride levels 
were observed to be increased significantly In latter 
group (62* 33^10, 19 mg/dl) than the former one (34* 33^,56 
mg/MX (p /0*GQ1) , 

Fosbrooke and Wharton (1973) also had observed 
high levels of triglycerides in low birth weight babies 
(birth weight less then 10th percentile for age) in 
comparison to normal birth weight babies, the difference 
being statistically significant <p ^0*05), while they had 
observed no significant difference in cholesterol levels* 

Mafchur et al (1936) in contrast had observed 
statistically significant lower values of cholesterol in 
low birth weight babies (birth weight less than 2 SOOts gm) 
in comparison to normal weight babies (equal to or mors 
than 2*500 g» birth weight) who had higher levels* Shay 
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obswwd a positive correlation between cholesterol 
levels ana birth weight* 

A possible explanation for raised levels of 
triglycerides in low birth weight babies In comparison to 


normal weight babies can be# that the low birth weight 
group comprised mainly of preterm babies (appropriate for 
gestational age and small for gestational age) and full 
term small for gestational age ones* All these babies 
are supposed to facas intrauterine malnutrition and stress* 
as mentioned earlier stress in any form increases energy 
requirements (Kumar et al# 1989) for which the carbohy- 
drate stores are inadequate and so fat mobilisation and 
catabolism takes over for energy requirements# there by 
increasing lipolyata which leads to raised serum trigly- 
ceride and free fatty acid levels* At the sa me time 
intrauterine malnutrition also favours adipose tissue 
breakdown liberating free fatty acids# and the portion of 
free fatty acids which excapes oxidation for energy is 
converted in the liver into triglycerides resulting in 
rise in blood triglyceride levels* 

Due emphasis was also given to weight for age 
status and cm observing the levels of cholesterol and 
triglycerides in different weight for age group* (Table 
12 and 13) #rtwas seen that in preterm group the cholesterol 
value# did not differ much between the appropriate for 
gestational age (aoa) babies and small for gestational age 
(SGA> babies, though preterm AQA babies had an upper hand# 
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whil« in fail term group the statistical significance of 
the difference between cholesterol levels In ag a and SGA 
could not be derived as there was only on® ease in SGA 
group though this solitary sga case exhibited higher 
levels of cholesterol than aga babies* On comparison of 
AGA babies of ail 3 groups it was seen that preterm aga 
babies and post term aga babies had significantly higher 
cholesterol levels than full term aga babies (p /0*0S in 
each case) * Ibis was in conformity to earlier observa- 
tions and inferences that preterm babies had higher 
levels of cholesterol* These observation# were in confor- 
mity to those by Kumar et al < 1989) who also observed 
higher levels (lO0.O%3a.19 mg/dl) of cholesterol in pre- 
term AQA babies J» mmemsimm be £Mfe£ mm Mm IxMm in 
comparison to full term AGA babies (85. 83^22. 95 mg/dl) . 
They also observed higher values in preterm AGA than 
preterm SGA babies, the difference being statistically 
insignificant* However, the observations in this study 
differed from those of Kumar et al (1989) in the full 
term group, where they observed, slightly higher values 
of cholesterol in aga in comparison to sga babies, 
whereas higher value <80 mg/di) was Observed in solitary 
SGA Case than aga babies ( 70 . € 4 * 12. 70 mg/dl) in this 
study, the statistical significance could not be derived 
due to only a single sga case* 

The triglyceride level# in these groups of 








weight for age also followed partly the pattern of choles- 
terol levels# with the levels be: ing higher in the preterm 
groups In comparison to full term groups# the difference 
feeing statistically significant (p £0.001) * In the prater* 
group# the levels were raised in SGA babies in comparison 
to ASA ones. The difference was statistically insignifi- 
cant (p ?0 • 05 ) # while in the full term group# although 
the former had higher levels than the latter# statistical 
significance could not fee inferred as the former group 
<SGA) consisted of only one case. These observations 
matched well with those of Kumar at al (1989) who had 
observed significantly raised triglyceride levels in 
preterm sga babies in comparison to preterm AGA babies 
Cp £0.01), and also significantly raised fcvel# in full 
term sga babies in comparison to full terisAGA babies* 

The post term AGA babies exhibited no signifi- 
cance difference in cholesterol and triglyceride levels 
from the full term aga babies* 

The raised levels of triglyceride seen in SGA 
babies can be explained by considering them to be malnou- 
rished in Intrauterine life# thereby switching over from 
carbohydrate metabolism to fat metabolism for energy 
requirements* 

On observing the cholesterol and triglyceride 


levels in different groups of increasing gestational age 
{Table 17 and 18)# high values of cholesterol were 
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noticed in lower birth weight groups (1000*1500 gm,and 
1501-2000 gsi birth weight group) » Contrary to choles- 
terol level#, ttigiycerid# level# demonstrated an inverae 
relation with increasing birth weights l.e. highest levels 
(59*%5.49 mg/di) in lowest birth weight group (1000- 
1500 gut) while lowest levels (22,8+5.17 mg/dl) in highest 
birth weight group (3001 ems and above). This observa- 
tion of high level# of triglycerides in lower birth 
weight ranges can possibly be explained on the basis 
that these groups mainly comprised of preterm aoa and 
sga babies, low birth weight babies (Law) and full term 
SGa babies and as mentioned earlier, ail these groups 
have demonstrated higher triglyceride levels, which have 
been explained by the stress of preterm delivery and 
Intrauterine malnutrition. 

RELATION WITH SEX 

In the present study due consideration was 
given to the sex of the child and an effort was made to 
observe a difference, if any, between the two groups, 
regarding cholesterol and triglyceride levels. Although ■ 
males exhibited slightly higher values of cholesterol 
(75.2jhl4.91 mg/dl) and trlglycefides (42.8%15.54 mg/dl) 
than the females (73.2%12.97 mg/dl and 36.0%12.26 
mg/dl respectively) , but on statistical analysis these 
differences proved to be insignificant (p 7o.Q5 in each 
ease) . So It was inferred that the sex of the child • 
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aid not had any contribution towards changes in cord 
blood- cholesterol and triglyceride levels. 

R . L&TXQU TO PERINATAL STUbSS 

All deliveries are not uneventful and some 
cases are affected with perinatal All 

factors affecting a neonate could not be studied. Five 
most important and commonly encountered ones ware sele- 
cted namely, maternal hypertension and pre- eclamptic 
toxaemia, prolonged labour, antepartum haemorrhage, 
leaking F/V fl2 hours and birth asphyxia for this study. 

On observing the cholesterol and triglyceride 
levels in case® affected by these factors individually 
(Table 19 and 20) it was noted that the levels of choles- 
terol increased with all these factors except maternal 
hypertension but these differences, with unaffected cases 
were statistically insignificant except for the cases 
affected by leaking P/V 7lZ hours# where the difference 
was statistically significant (p £0*081). Reganting 
triglyceride levels, a positive correlation with most of 
the perinatal stress producing factors was observed. The 
triglyceride# levels were raised with all above mentioned 
factors (Table 19 and 20)# but this rise was significant 
with antepartum haemorrhage (p £0*05), leaking p/v more 
than 12 hours (p £0.001) and birth asphyxia (p £0.001), 
and insignificant with other (p ?0.05) when compared to 
unaffected cases* 
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'£5® observing the cumulative effects of these 
perinatal stress factors on the cord cholesterol and 
triglyceride levels (Table 21 and, 22) it was noticed that 
the cholesterol levels rose with Increasing number of 
perinatal factors but the increase became significant 
with 3 perinatal factors affecting the fetus at a time 
(p £G.0§). The triglyceride levels exhibited a direct 
positive correlation with increasing number of perinatal 
stress factors and the difference was significant with 
2 perinatal stress factors onwards (p £0,05)* 

These 'findings ware in close proximity to those 
of Tseng and Glueck (1974) who also observed signifi- 
cantly riaaed levels of triglycerides under stressful 
conditions individually and collectively (p £0*01 and 
£0.005)* They also observed that the triglyceride® 
levels significantly increased with the increase in 
number of perinatal stress factors Cp £0.005), cress et 
al (197?) had also observed the effects of perinatal 
stress over the biochemical parameter# (cholesterol and 
triglycerides) In cord blood. They had selected hyper- 
cholesterolemia and hypertriglyceridemia neonates and 
analysed them for perinatal stress retrospectively, tn 
their observations they recorded elevated cholesterol 
levels in prolonged labour, preterm, post terra, birth 
asphyxia and leaking P/V more than 12 hours. High levels 
of triglycerides were observed in maternal hypertension. 
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prolonged labour, birth asphyxia, isang and Glueck<1974) 
and eras® et al (1977) had observed elevated triglyceride 
level* in increased perinatal stress, Lakhtakia et al 
(1990) had also observed raised levels of cholesterol and 
triglycerides in babies bom to mothers with essential 
hypertension* Hie observations of raised triglyceride 
levels in babies born to mothers with hypertension during 
this study were in conformity to their recordings, however, 
on the contrary cholesterol values were not raised in 
the present study* 

From the above said discussion it was inferred 
that triglyceride levels were more affected by perinatal 
stress In comparison to cholesterol levels* under normal 
circumstances fetal energy requirements are nearly 
exclusively catered by oxidation of carbohydrate stores 
as the respiratory quotient at birth is nearly uni%w 
stress in utero, in birth canal leads to high energy 
requirements and thereafter depletion of glycogen and 
carbohydrate stores# so the energy requirements are then 
catered by fat mobilisation and utilisation along with 
Increased synthesis of triglycerides in the liver* Also 
during stress sympathetic system is stimulated and cate- 
cholamines ellleit an immediate response on adipose 
tissue mobllidetion and utilisation* All these mechanisms 
collectively lead to Increased triglyceride levels at 
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The present study w m carried out to study the 
serum levels of eholea ~arol and triglycerides in cord 
blood off newborn babies. i*he eases were studied from 
Rerch # 1990 to November, 1990, in the department of 
Paediatrics, M.L.3. Medical college, JhansMU.P.) • The 
study group comprised of 51 newborn babies# The case 
material was divided into preterm, full term and post 
term groups according to gestational age of newborns* 

The babies were further classified into appropriate for 
gestational age(AGft) and small for gestational agetSOA) 
according to the intrauterine growth charts suggested 
by Singh et al (1974). 

The primary aim of this study was to determine 
the level of serum cholesterol and triglycerides in new- 
born babies and to observe their correlation, if any, 
to the gestational age, birth weight and sex of the 
newborn babies. An attempt was made to compare the 
values of cholesterol and triglycerides in low birth 
weight group (birth weight less than 2,500 gms) to normal 
birth weight group (birth weight 2500 gms or more) and 
is babies affected by perinatal stress factors (maternal 
hypertension, prolonged labour, antepartum haemorrhage, 
leaking p/V more than 12 hours and birth asphyxia) to 
unaffected babies. 
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Besides evaluating serum cholesterol ana trigly- 
ceride levels, thorough physical examination was done in 
e$ch case* Gestational ace of the baby was calculated 
fcy counting the number of weeks from the -first day of 
last menstrual period till the birth of the baby and also 
by the criteria laid down by Dubowitc et al (1970) , based 
©a physical and neurological characteristics of newborn 
baby* Anthropometric measurements vis* head circumference 
chest circumferences, weight were recorded In each case# 
The perinatal stress factors affecting the individual 
cases were also noted. 



mated in preterm, full term and post term babies# The 
observations revealed that the levels of cholesterol were 
raised in preterm and post term babies (86.13+9.59 mg/di 
and 84*5415*95 mg/dl respectively) in comparison to full 
term babies (70. 5+12# 73 mg/dl) , the difference being statis- 
tically Significant In each case (p ^Q.oi and /0.05 resp- 
ectively). The triglyceride levels were observed to follow 
a downwards trend with advancement of maturity* The levels 
were 6846*92 mg/dl in preterm, 37*73+10*09 mg/dl in full 
term and 30*83412*81 tag/d l in post term* The differences 
between preterm and full term# and preterm and post term 
groups were statistically significant (p ^0*001 in each 



Ihe relation with birth weight was studied by 
dividing cases Into low birth weight { £%» $00 gma) and 
normal weight groups C ?2,500 gms)* into appropriate for 
gestational age (AOA) and small for gestational age(SGA) 
groups * and into different groups on the basis of 
increasing birth weight*' 

On comparison of the above mentioned parameters 
in normal weight and low birth weight groups* the choles- 
terol levels were slightly increased in the latter 
but not significantly* while triglycerides were signifi 
cantly increased in low birth weight babies ($2. IS^IO* If 
tag/di) in comparison to normal weight ones (34,33+8,88 
mg/dl) (p ^O.OOD* 


tibia* did not differ significantly (p 7 o, 05 ), 

cholesterol and triglyceride levels were 
also observed in various groups in increasing order of 
gestational age* The cholesterol levels were observed to 
b© higher in lower gestational age group C ^33 weeks and 
34-37 weeks) while these were lower in higher gestational 
age group (38-41 and 741 weeks). The triglyceride showed 
an inverse relationship with increasing gestational age. 

It was concluded that triglyceride levels showed 
an inverse relations with gestational age. 


REfcA TXCM WITH BXFTH WE IGHT 


■ as 

Tfo« cholesterol levels war® raised in preterm 
AGA la comparison to preterm sga# the difference being 
statistically insignificant ip ?0.05># while the levels 
in preterm AGA (89.75+8*13 mg/dl) ana post term aga 
( 84.5^5.9 mg/dl) were higher than foil term aga with 
statistically significant difference (p /0.05) . %e 
triglyceride levels were higher in preterm SGA in eornp®- 
risen to preterm AGA but the difference was statistically 
Insignificant# while the preterm AGA babies exhibited 
significantly higher triglyceride level# (67+4.35 mg/dl) 
in comparison to full term AGA (36.75+9.13 mg/dl) and 
post term AGA babies (30*83+12.81 mg/dl) (p /0.001 in 
both cases). Although one full term 3GA baby had high 
value of triglycerides (66.0 mg/dl) in comparison to 
full term aga (36.75^9,13 mg/dl) but no statistical 
significance could be derived owing to single full term 
sga case. 

On observing cholesterol and triglyceride levels 
in groups of increasing birth weight# it was observed that# 
cholesterol levels were towards higher side in lower birth 
weight groups C10G0-1500 gm and 1501-2000 gm) In comparison 
to lower values in high birth weight group (3001 gm or mure) 
the difference being insignificant. The triglyceride 
levels followed exactly inverse relation with increasing 
birth weight and accordingly were significantly higher 
(69.6jH6.49 mg/dl) in lower birth weight group (1000-1500 
gms) in comparison to low levels (22 .83&5.17 mg/dl) in 
higher birth weight group (3001 gm or morel (p /0.0QX). 


LSLAglCK WITH MX 


t§ 


She present study group comprised of 29 males 
m& 22 females* On statistical analysis of the values 
of cholesterol and triglycerides in male babies (choles- 
terol 75*2^14*91 mg/di# triglyceride - 42*89^15*54 mg/dl) 
and in female babies (cholesterol- 73.28+12*97 mg/dl and 
trigiyceri.des-36* 99&12 • 25 mg/di)# it was found that the 
difference between the groups was insignificant (p ?0*05) 
In both the groups* 

RELATION WITH PERINATAL STRESS 

During this study it was observed that trigly- 
ceride levels were more sensitive to perinatal stress and 
they were affected to a greater extent than cholesterol 
levels* 

On analysing the effects of individual oeri- 
natal stress# leaking p/v 7l2 hours led to significantly 
raised levels of cholesterol (85*13+11*57 mg/dl# p/0.001) 
in comparison to unaffected cases (71*74»j;14#l mg/dl)* 

In others the cholesterol levels were raised insignifi- 
cantly Cp 70*05) in comparison to unaffected individual* 
except the newborn affected. by maternal hypertension# 
whereas the cholesterol levels were insignificantly lower* 

triglyceride levels proved to be a much sensi- 
tive indicator of perinatal stress* the level* were 
raised insignificantly in cases with prolonged labour 
(38.25+3.24 mg/dl* p ?0.©5) and statemal hypertension 
(50.5+21*5 isg/dlf p J0»05), while the levels were 
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significantly increased in cases with antepartum haemo- 
rrhage <55.*%12,83 mg/dl, p £0.05), leaking P/V 7l2 
hour* (54«6JglO*?S mg/dl, p £G.0Q1> and birth asphyxia 
<60.4+18.35 mg/dl, p £0.091} in comparison to newborns 
unaffected by such factors <37.71+11.86 mg/dl). 

On analysing the affect* of various perinatal 
factors whan they ware acting simultaneously. it was seen 
that the cholesterol levels were significantly increased 
<93+1 mg/dl) when 3 or more perinatal stress factors warn 
'Involved, in comparison to unaffected cases <71.74+14,1 
mg/dl) (p £0.03} , while the triglyceride levels were 
significantly raised (56,33+19.39 mg/dl and 64^4 mg/di 
respectively) when two perinatal factors and three peri- 
natal factors were involved simultaneously, in comparison 
to unaffected cases (37.71+11.96 mg/dl) (p £0.05 and 
£0,01 respectively) » 

The explanations which have been put forward to 
interpret the raised cholesterol and triglyceride levels 
in preterm babies in comparison to full term babies by 
other workers are also applicable here. 

An additional feature of this study was that the 

mean values for post term babies have also been observed. 

The observations of elevated triglyceride levels 
in eases of perinatal stress are in conformity to. those by 
western workers, and it is proposed that triglyceride 
levels are a more sensitive indicator for monitoring 
perinatal stress. However, study of free fatty acids and 
lipoproteins may throw more light on it. 
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WORKING PROFORMA 


CORD SLOOP CHOLESTEROL AND TRIGLYCERIDE LEVELS IN NEWBORN 

BABIES 

Casa No. 

MID DIO. 

Naas* » a»x * naie/Female 

Date of birth * 


weight of birth 

Mother’s name aq ® % 

Father's name Age i 

Address i 
Order of birth 

aaffilt&l £££&Z ifegrtign 

ANTENATAL HISTORY 

1. ' Prar. 

2. viral infection 

3. Chronic Diseases i Respiratory 

Renal 

Cardiac 
Metabolic 
Any other 

4. Antepartum haemorrhage 
(Bleeding in any Trimester) 

5. pre-ec lamptic toxaemia 
4. Maternal smoking 

7. History of leaking P/v - ^12 hours, 7l2 hours. 

NATAL HISTORY t Presentation 

Mode of delivery •Normal vaginal 
■ Forceps 

Caessarean 



toy feature of 
Birth Asphyxia 


PPj.T ratal history 

Birth tooxla 
Cyanosis 
Delayed try 


• Activity 
** Posture 


■c> a AM ID AY IQIy i Q .y „ j&± ripUtd* 

I* Gen, Appearance * - cry 

» Colo ur 


12, tothrotx>ir»tric Exam. 
weight 

Head circumference 
Chest Circumference 


III, General rxaro, 

- Skin 

«* Head «* Vf 
<** Pace 

• Oral cavity 
•*> Sack and i’runk, 

IV. SYS T£ MIC E |j| ATI OK 

l* c,v,s, 

asgsaa 

3, Abdomen 

4 . E®«gl&gl£al JMB*. 

Neonatal Reflex! a 


- Llrctbs 
» Caput 

<* cephalhaematonia 

- toy other 


«* Rooting 

• Sucking 
*•> Moros 

• Reflex activity 

• toy other. 


Gal ant reflex 
Peres reflex 
stepping Reflex 
Placing Reflex 
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